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Page 7, lino 3, for * hold * freed- 4 Jield 
Pago 7, line 6, /or ' 1926 ’ read'' 162G * - 
Pago 8, line T6,for ‘ samplings ’ read '•sapling? * > 

Pag&.8;- lino ‘18'from hoti.Draj;,/?): * retarders road '-retprdants •’ 

Pago 8, line 11 from bottom, for 4 oross ' read 4 across’ 

* 4 * r *».**< , * 

Page'S,' lino 4 from' bottom, /or ' ‘metal ’ read c metals * 

e 

Pago 8, lino 3 from bottom, for ' antocatalytic ’ read 'antocatalytic * 

Pago' 10,‘!ine 11 from bottom, ‘/or 4 Icotone ’ read 4 lactono ’ 

Page 10, last lino , 1 p'* in 4 pxtlranjiva * should bo capital 

< ■> i v * ( i • 

Pago 11, para 5, linos 3 & 4, for 4 clacostcrrio * read * elaoosterio * 

i - 

Page 15, table 2, last column, in items 5-10 insert 8, tj, 4 } 3 , 3 # respectively 

Page 17, sub-para (o), item 5,' /or 4 Call is tetrandra * read ' Ccllis tetrandra * 
ta&te, fostwktats, it£s? !>,/&* 4 JA? ’ r»«d *i4 -g * 

Page 21, table 1, last column, for 4 Avtcago * read 4 A>crago ' 

Pago 21, table 2, last column, /or 4 Light * read 4 height * 

Page 24, line 5,/or 4 Pinus caribca * read * Pinus caribaca ’ 

Page 26, line 14 from bottom, for 4 cor load ’ read 4 oart load * 

Page 25, line 2 from bottom,/or 4 W. and W. P. * read, 4 O.W. Sc, "W.P. * 

Page 25, last- line,/or 4 C.W. ’ read 4 O.W. & W.P, * 

Page 26, line 15, for 4 290 * read 4 890 ’ 

Pago 26, line 17 (Grand Tota!),/or 4 11,166 ' read 4 11,186 4 
Pago 30, line 5 from bottom, for 4 Salaginclla ’ read 4 Qclaginclla * 

Pago 31, line 5, delete 4 the * before 4 Tibet ’ 

Page 32, lino 11, for 4 movable ’ read 4 mowablo ’ 

Page 36, line 3, for 4 borer ' read 4 borers ’ 

Page 36, line 16 ,/or 4 develop ' read 4 develops * 

Page 39, line 10 from bottom, for 4 Soaraubacidao ’ read 4 Scarabscidae ’ 

Page 45, lino i, for 4 courses * read 4 classes 1 
* Page 50 lino 9 from bottom, add ‘ These * before 4 \ver*> * 

"Page 51, lino l, for 4 Ivotlayam ’ mid 4 Kohayam ' 



Page 61, lino 10, for * seem ’ read * seems ' 

Page 61, line 17, add * Ten ’ 6e/ore * consignments ' 

Page 61, line 22, for * metal * read * metals ’ 

Page 63, line 7, /or * Lathyrus saliva ’ read * Lathjrus salivus * 

Pago 71, lino 14 from bottom, /or * Expert Committee * read ‘Exports! 
Committee ’ . 

> all i » 

Page 73, line 21,/or r ' Expert’s Committee ’ read * Experts’ Committee ! 
Page 73, line 24, for * Sipur ’ read ‘ Snpur ’ 

- i 

Page 76, lines 4 & 6 from bottom, for ‘ extraoetion/ read * extraction * 
Page 76, top table, item 1,/or * 60° 1-60° * read * 60°-150 ° * , 

Pago 77, lost line, /or ' C 1 H 4 N=C=S ’ read ‘ ,<iB: i0 N=C=S~’ 

* 1 «■ r a 

Pago 78, line 3,/or * fractions ’ read * fraction * 

1 * w , * * 

Page 79, table item 1,/or * also holic ’ read ‘ alcoholic ’ 

* « * 1 1 r 

Page 80, line 7, for ’ isomeri zed 5 read ‘ isomeric ' f 

Page 80, para-2, sub-para 1, line 3 ,for,‘ 0/16 * read ' 0 16 ' 

Page 83, line 20, add ' Forestry ’ after * Empire ’ 
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FOREST RESEARCH IN INDIA 
& BURMA 1947-48 

PART I.— THE FOREST RESEARCH INSTITUTE. 

CHAPTER I. 

(a) General 

The year was marked by two important events vis., (1) Post war re-organi- 
sation affecting the internal organisation of tko Institute 1 and (2) political 
developments consequent on the achievement of freedom and the partition of the 
country in so far as they affected the Institute. 

The expansion, and re-organisation scheme for the Institute sanctioned 
earlier, involved the provision of iuoroased laboratory and workshop facilities, 
addition of' modem equipment (especially regarding plywood and composite 
woodiinvestigations and cellulose and paper research) and recruitment of now 
staff on a considerable scale in almost all Branches. Almost no progress was 
made the year in this connexion. This set-back was largely due to acute 
sHortageinthecountryofallraWmaterialsforbuilding construction, unavoid- 
able difficulties in obtaining within any reasonable period supplies of machinery 
and'equipment'from overseas countries and the unavailability of the right type 
of qualified men t'o fill'the various posts, apart’from the pre-occupation of the' 
Government of India, with other urgent matters such as the plans for partition' 
of the country. 

Re-organisation.— However, in Slay, 1947, the Utilisation Branch which 
included a number of sections of Forest Products Research was'split up in order 
to allow each of these sections full scope for development. They were according- 
ly constituted into Branches directly responsible to the President. Tlie neV 
Branches are designated—" Wood Technology” , " Wood forking and Timber 
Mechanics”, “ Wood Seasoning”, “ Composite Wood and Wood Preservation” 
and “ Gclluloso-andPaper’ ’ : Plans arc in hand for the equipment, staff etc,, of 
©ach of those Branches to be enlarged, os found necessary from wartime expert 
onco.' At the same timo, a Publicity and Liaison Branch has also been set upji 
This Branch has taken over all functions of the late Utilisation Officer not speci- 
fically allotted to the other new Branohes, and will besides be responsible for 
developing a library service to the Research Branches, for general publicity for. 
the workand achievements of the Institute, for establishing close liaison with the: 
forest-departments and forestindustries and for systematic collection of informa* 
tion regarding forest resources. In July, 1947, a Statistical Branch was alto 
established for the purposes of ensuring sound design of experiments and'statis- 
1 ticaV analysis of' dhta obtained from suoh experiments. 

Partition . — Fortunately fra the future of Forestry in India, the partition of 
the country has resulted in no serious change in the organisation of the Forest 
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Research Institute, which was declared a “ unique institution Under orders 
of the Government of India, however, duplicates of specimens which could be 
spared from (1) the herbnrium, (2) the insect collections and (3) the timber 
collections (of the Wood Technology Branch), were separated and made over 
to the Pakistan authorities, This involved a considerable amount of work as 
every specimen in these extensive collections had to be examined to see what 
could be spared. A considerable amount of labour and time of the entire staff 
was also taken up by the work of preparing exhaustive lists of the assets of the 
Institute, for the information of tho Partition Council. 

Staff,— The partition of the country had the very adverse effect of serious 
depiction of staff (particularly in tho workshops) owing to most of tho Muslim 
staff opting for Pakistan. Even normal work thus received a serious set back, 
leave alone progress being attempted under the re-organisation and expansion 
planB. The following officers betides a number of members of the technical and 
clerical staff left the Institute for Pakistan 

Mr. Z. Ahmed, Personal Assistant to the President, Mr. Mohd. Ynr Khan, 
Head Assistant, Central Office, Mr. A. H. Khan, Asst. Mycologist, Botany 
Branch, Mr. A. H. Khan, I. F. 8., Forest Entomologist, Entomology Branch, 
Mr. S. M. Ishaq, Asstt. Wood Seasoning Officer, Wood Seasoning Branch, Mr. 
Sultan Mohammad, Officcr-in-dungo, Wood Working Section, Wood Working 
and Timber Mechanics Branch, Mr. Mohd. Quyyum, Asst. Chemist, Cellulose 
and Papor Branch. 

The general staff position further deteriorated with the departure of the 
European officers of tho Indian Forest Service— »fe., Mr. D.Stocvnrt, President, 
Dr. A. L. Griffith, Silviculturist, and earlier in the year Mr. J .C. M. Gardner, 
Forest Entomologist. For one reason or another none of theso vacancies wore 
filled by fresh recruitment and work was carried on by readjustments in'postings 
of easting officers and by placing officers in additional charges on a considerable 
scale. 

Proposals (Hew Items) for sanction of additional posts under tho rc-organi- 
sation scheme were not dealt with by Government till the ond of tho yoar and thus 
no new recruitment could bo made citbcr. Thus, the staff position, particularly 
technical staff of all ranks, was critical in almost all the Branches for a major 
part of the year. 

A change in administration of major significance occurred with the 
departure in November, 1917 of Mr. D. Stewart, I.F.S. on leave preparatory to 
retirement, vhenSbri C. R. Ranganathan, I.F.S., Director of Forest Education, 
assumed charge as President of the Institute. , > 

To the charge of tho newly created Publicity and Liaison Branch, Shri 
O.AR. Bhadrnn, I.F.S. was appointed. He hold this post in addition to that of 
Personal Assistant to the President and subsequently of the Director of Forest / 
Education. Shri M. LI Khanna relioved him of tho duties of the Personal 
Assistant to thg President with effect from 3rd January 1018. _ * 

Dr. K. R.rNnir was appointed Statistician in charge of the newly oreated 
Statistical Branch. 
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Dr. S. Krishna, Bio-chemist, and Shri M. P. Bhargava, Officer-in-chargo, 
Cellulose and Paper Branch, were on deputation for 6 months to tho United 
Kingdom, Europe, Canada and the United States of America to study the latest 
equipment and methods adopted in Paper and Cellulose industries in those 
countries. As a result, with tlib^pproval of an ad hoc Expert Committee, new 
equipment on a large scale has since been ordered from the United States of 
America for the Cellulose and Paper Branch. * , 

Daring their stay in the United Kingdom, Dr. S.' Krishna and Shri M. P. 
Bhargava attended the 5th Empire Forestry Conference 1947, tho Contenaiy 
Celebrations of the Chemical Society, London, and the International Congress of 
Pure and Applied Chemistry. ' *' 

Dr. K. A. Chowdhury, Wood Technologist, was selected as Sectional Prcsi* 
dent, Botany Section, Indian Science Congress, 1948. 

Conferences.— An. ad hoc Committee on plywood, particularly for tea chests, 
set up at the instance of the Government of India met at the Forest Research 
Institute in July 1947, and framed revised tentative specification? for plywood, 
etc. Tho research officers concerned and the administrative officers of the Ins- 
titute took a prominent part in these deliberations, which were presided over bj 
the President, (Mr, D. Stowart). 

After a lapse of seven years and for tlio first time after the war ended, the 
Central Advisory Board on Forest Utilisation met at the Institute in March, 
1 9 18. Tlio Board was re-constituted to include all essential non-official interests : 
this necessitated the omitting of representatives of Provincial Forest Depart- 
ments (who Avcre consequently represented by tho Inspector General of Forests). 
The meetings of the Board were presided over by Shri B. R. Sen, I.C.S., Secretary, 
Ministry of Agriculture. As approved by the Board, a 0-ycar programme of 
work (commencing 1948-49) was adopted by the various branches of tho Insti- 
tute instead of the previous triennial programmes. The meeting was also 
attended by the Director, Indian Standards Institution. 

Work accomplished . — In spite of tho seriouB set-back during’ the year as 
rognrds both staff and equipment, the work of the Institute duringthe year was 
maintained up to the mark. 

Particular attention may be drawn to the scries of leaflets on “ Efficient* 
of enumerations 1 ’ issued by the Silviculture Branch. This Branch also comple- 
ted preparation for the Press of the revised Statistical Code “ The Tree and Crop 
Measurement Manual”. The Mycologist continued his pathological Burvcy of 
Indian forests, particularly with reference to sal diseases. The Entomology 
Branch was able to indicate simple adjustments in forest management in ever- 
green and sal forests to reduce the incidence of borers in freshly felled timber and 
bailies. The Wood Technology Branch brought out a helpful publication on 
“ Some More Commercial Timbers of India.” The wood Technologist wue 
also investigating interesting archaeological specimens fiDtti the Harappa exe: - 
vations. The Wood Seasoning and the Wood Working and Thfiber Mechanics 
1 Branches were actively interested in the development of Indian woods for acc( s* 
series used in jute, cotton, aud other lextilemiUs, j Tho Timber Testing Section 
'was able to advise in Favour of the adoption of the 12-batten type of tea 'chests' 
SnOHUDLim, - - ' 
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with feduotion in, tho (thickness in the plywood used to result in a 10-12 per cent 
saving of timbor requirements for packing ten. The Composite Wood and Wood 
Preservation Branch obtained .encouraging Results in experiment on — 

(1) the production of pontachlorophenollin one stage, (2) the use of cashew* 
nut shell oil, whole blood, and Seeds of L&lhyrus saltvus respectively .for, tho-pio- 
duction of adhesives, (3) the production^ boards from>wood.wnste and bamboo 
mots, usingsmall quantities of binders, and (4) the thermal petting of adhesives.' 
The CeUuloso and Paper Branch'took a Btride forward towards the manufacture 
of nowsprintin India, with, the commercial tests on.-pnpp made from n 70 : 30 
mixture of meohanical pulp from BmtssancLia t pajrynfera and chemical 
blenched bamboo pulp. 

Other important aspects of, the work undertakfin-during the year include (1) 
the helpful attention and expert advice given to .innumerable enquirers on all 
matters ronncctcd with forests" and forest proddets received from all-parts of the 
country , (2) the identifications carried out in the Botany, Entomology ar d Wood 
Technolory' Branches on-behalf of scientists, Fotcsf departments Defence rnd 
Central Government departments and. Comm' rein) hmd’induPtrifibintcreftr, 
and (3) the technical tests carried out (usu» Hyfortlie ger.eiel informs tion of the 
public) on proprietory preparations such as uucctioids 1 -, uood.jr.cciv-tivca, 
wood adhesives etc. 

Tbs .summaries appended below will give a fullt-r idea of the work done bj 
individual Branches. 

(6) Summaries ofJBranihcs., 

SILVICULTURE' BRANCH, 

ExrnniMnKTAi. SiLVitUMVitt: 

Natioal Regeneration. — It was a good seed year .for Ter mine l fit tomentosa 
but a poor one for teak. Seed tests were madepvith CD species, including six 
new additions. 

Storage of.]uniper seed, in a pit in the earth 2 feet below groand level im- 
proved the germination percentage considerably. 

Investigations -were continued .relating to phenology, seasonal height 
growth.of trees, seedling development, inheritance of characters, charges in toil 
and ground -vegetation, jifforestation nnd,tho effect .of ccrlv pmnirg. Data 
relating to the two first investigations are-beingfllrcady med" use of in practical 
silviculture. 

Artificial Regeneration— The rainfall otiNow.Eprcsst for tbe 1847 cnlcndf r 
year- was 89*77. inches .(93 -87, inches). The usual .experiments rclrting to 
methods, of stocking etc., wore conducted. St umpplanting of Dalbergia sis wo by a 
fortnight’s delay after JQthiJuly was found r to causa a f ignificant Io c s in .heigh t 
ofshoots. So winp.,weie found to give the best resultaii thecasc of Tavnnalm 
tomntosa and stump .planting.in 'tho case of filaTfihamia-platycahjp. The yield 
of tungfruita wasfound.tO'bo 9;,29T'88 seors for, Aleurites furehi end 7*4 0-D9 

f A ■ . * - » _ . • . mi «* ». e 


ouuad j.ur mvmana por j.reD.uj i m,iGth [ year p l the plftnfcmop. n r ituits r 
^ e ^ onner ripen and fall^imulta ncjotisly , while tlio^o of *lic lattey foil 'mtuipi; 
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F.R.hEslalc Working Plan .-* Revenuo from the management of tho F.R.I. 
estate under tho sanctioned working plan continued to maintain improvement 
over past unregulated working. 

Pores! 'Statistics. — Routine aa'mplo plot computations wore dono for 260 
plots (372). 

The of stiit ieal coi • Was -completely revised 1 and submitted for printing as 
the “ Tree and Crop Measurement ManunI for India," Enumeration data from 
south Chanda and growth data from Nagpur, Wardha, Hoshangabad and Nimar 
'divisions 6f the Central ’Province? and BsrAr were 'computed, 1 Statistical por- 
tions of the Manual of- Indian Silvic(illtire~wbro , broughtr‘itip-to-dnte. Two 
odie.Tfuvr-j trained and 23(16) sample plots in thcU.P.’ were’moasured. 

Miscellaneous. -Routine enquiries and examinatiott’&f working plans WCr o 
attended- to. 

Abstracts of Indian forest literature woro prepared as ububI, as also supple- 
ments to list of books added to all librttries'bftho Forest Research Intitute. 

Work in. tho photographic section was continued and kept up-to-date. 

-BOTANY BRANCH 

The condition; under winch -tho workhad to bd carried Otit during the year 
were again difficult. ’Owing to further shoHago of tfcaff, especially after the 
partition of the' country bare mliifttonafibe and routino' work could bo kept up 
and research work cairn practically to'a standstill. » Considerable time of tho 
■already depleted staff was l Ikon up in cdoutating Ossets etc., of the branch hnd 

* in sorting duplicate upteimihs from ‘the herbarinm'-niidAho mycologicnl collec- 
' tio is for Pukiitm. 

* LiupitV of all the above diffic , ulti"s‘ long term problems in' the Mycology 
1 Section wore not lost sight of. ’ Tests wore carried out bn 3(5 Indian wood rotting 
fungi, (in-ludingthoieafcbacivingAscu treated woods)/ The ‘predisposing catises 

* for form it ion of Gauj in sal woro studied, thedata incorporated ; and woVk on the 
paper on aaPdi-wuses is in progress. 

Pathological survey and cultural studios on seven fungi attacking conifer- 
ous timbers were carried out. 

( 

Tiie routine work of Mycologioal Section inoludbd lectures in Mycology and 

* pathology to the Indian Forest College students maintenance of stock cultures, 

’ herbarium and museum, obllcotion of photographs; coloured plates and’lantorn 

slides, lours to various forests to collect apeointons and isblatibn of now fungi 
from dwc«wed‘foreHt troiis, oxamimit’on-of seeds for infection, nhd dcaling'with 
'■the enquiries from various' forest oflioers and Branches of ’the Forest' ReeoSrch 
Institute regarding the fungus diseases of troes and defects in woods, A sot 
‘of Mycologioal speciiticns tyaa 'supplied to Control ‘College of Agriculture, New 
Delhi. 

In thO Sy&temhtio Sfkttion' 1,400 Specimens 1 were added to the herbarium. 
The more important ‘acquisitions' w5ro v -from Sikkim, Tibet, ’various parte of 
Orissa; Eastern' States and a oonsignmeut-of about 265 ^peoiraons received in 
exchange from the Direotor, Botanic Gardon, Singapore, * 
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Over 2,000 specimens ware sonfc out on loan for purposes of study to various 
research workers in India and abroad. 

A luge number of specimens received from tho various provincial forest 
and agricultural departments, educational institutions, commercial firmB and 
oth us were identified. A variety of seeds was supplied to various forest officers 
and to thoio correspondent! in India and abroad with whom exchange relations 
exist. 

Work in the Botanic Garden and Arborotum made steady progress and 
plants and cuttings wore distributed to various correspondents. 

A larg' number of o.iiuiriei coloring a wide field of botanical subjects wos 
received and dealt with. 

Fo ir papers by Mr. M. B. Rnizada and Dr. N. L. Bor were pub lish ed. 
ENTOMOLOGY BRANCH. 

Th« forest departments in the country havo shown considorablo interest in 
the pos Abilities of preventing insect damage to newly felled timbers by simple 
adjustments or managements. A small field party is working in this connection 
ia Wojt Kan ir i Forest Division, Bombay since Decemborj 1947. 

Results obtained from experiments with sal bailies show that for hot 
weather fellings, it is not snfe to keep bailies with or without bark in the forest 
shade, while reasonable protection from Insect attack is afforded if bailies 
on felling arc kept out in the open and debarked three months later. For 
monsoon fellings, bullies should not be left in the forest shade oithor with or 
without bark, but. if kept in tho open and debarked after three months bailies 
can be protected from insect attnok. For post monsoon fellings, bailies should 
be dobarked at once and kept in the forest shade. If kept in tho opon they 
should be debarked after two months as a measure of protection. It is not 
advisnblo to leave wintor felling of bailies in the forest shade, but they oan 
safely be kept in the open and debarked after 5 months. 

With the recommendations of the Central Advisory Board tho sphore of 
activity of the Forest Entomologist has greatly increased and several co-opera- 
tive liues of work have been indicated. 

Small scale experiments with D.D.T. emulsions, Gammaxono and D.D.T. 
proprietary fluids have been conducted and oncouragiog results have been 
obtained. Largo scale experiments are projected, in collaboration with Wood 
Seasoning, Composite Wood and Wood Preservation, and Wood Technology 
Branches. - , 

1 * Natural depletion of starch in felled bamboo culms was further examined 
under Dehra Dun conditions. 

Attack of Gymnogryllus humaralis on Casmrina equisefi/oUa is under 
investigation both in tho field, and in the Dehra Dim Inseotary. 

The systematic section maintained contacts with specialists outside India. 
The main roferenoe cbTlection'was maintained in good conditions. 
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, WOOD TECHNOLOGY BRANCH 

Dr. K. A. Chowdhury presided over the deliberations of the Botanical 
Section, Indian Science Congress hald at Patna in January, 1948. 

The Wood Technology Branch was busy with enquiries on the identification 
of conrav*roial timbers. These came from Government Departments as well as 
from commercial firms. During the year 1926 specimens were identified. 

The Dircotor-Geniral of Archaeology in India asked for help from this 
Branch in determining the identity of a number of wood speoimens collected 
from old excavations like Harappa. 

Considerable work was done in making preliminary studies of some timbers 
of broad-leaved species with a view to finding out their possible suitability for 
mechanical pulp. 

WOOD WORKING AND TIMBER MECHANICS BRANCH 

Timber Testing Section . — Considerable work was done on plywood tea- 
. chests of Indian manufacture. Comparative tests were made on eight and 
twelve bitten type and on tea-chests with 12 battens but made of thinner ply- 
wood. The utilisation of the thinner plywood would result in a saving of about 
10 p3r cent in wood required for tea-chest manufacture. 

A number of specie) were also tested for determining their fundamental 
strength proptttias. In all, about 13,000 mechanical tests and about 32,000 
physical determinations were mads during the year. 

Wood Working Section.-— Considerable progress was made in the manufac- 
ture of jut* mill bobbius by — (1) the introduction of 3-ply ends, (2) proper season- 
ing in the form of blanks, and (3) laying down standards. Other important items 
investigated were (1) a combined waxing and dyeing treatment for pencil 
woods, (2) hockey sticks of laminated construction, (3) timbers for hockey sticks 
in solid wood, (4) designs for plywood chairs, (£) woods for penholders etc. 

Staff . — The Staff of the Branch was seriously depleted on account of a largo 
number of skilled workers having opted for Pakistan. The Wood Workshops 
remained without an Officer-in-cbarge. 

WOOD SEASONING BRANCH ' 

Air and kiln drying studies wore carried out on several commercially im- 
portant but refractory timbers. The rapid kiln drying behaviour of a few 
paoking case woods was also, studied. Blue prints of seasoning kilns wore 
supplied to a number of enquirers during the year, including the Conservator of 
Forests, Colombo, (Ceylon), and Messrs. British American Tobacco Co., 
Batavia, (Java), An internal fan kiln for seasoning shuttle blocks and a hot 
air room for the conditioning of semifinished bhuttles were designed for a 
Bombay shuttle manufaoturirg firm. 1 

The best method of seasoning bobbin timbers was studied. Damage 
‘to wood due to splitting and cracking was found to be least if the wood was 
'seasoned in the form'df rough turned prebored bobbin blocks. •«’ 



Tests to study t ho effect of t'irdl'mg'fsfcnnding tree.) on seasoning behaviour 
of the wood were completed on one set of trees, and the testa on anothor set of 
trees were stair ted. 

Experiments on tin s •nsonmg anrl suitability of Indian woods for textile 
nnd juto mill accessories were continued. RopoYts on bobbins with reference 
to m imifootui mg t -its of oertiin ‘.pm<«s of woods wore received. Service H.fs 
on pick ir arm' ma le of some Indian woods worn completed. Work- was cohlimi 
don tho bending of woo 1 and tin miming of timber for pencil slats. "Service 
tests on whisky maturing vats made of Indian woods were completed. 

T ■ 't' were carried out to s( ndy the retention of shape andwizo by wood when 
expos'd to varying atmospheric humidity- conditions, Work on the effect of 
o vrrosive ehemieals on wood was continued. Tho moisture proofing efficiency 
of o *rt un p.unts was al-o studied. 

A number of per-ons were trained in tho technique of seasoning. 

COMPOSITE WOOD AMD WOOD PR USB RVATION BRANCH 

/Vc-.mahYfi. —Examination of r.il samplings treated With different varieties 
oh'r flu* l?d rarehmscmliftiml/indthedutocolkcfcd 
d lrinu the past 8 years on creosote analysed for publication. Pentu-cjilftro- 
ph-mol was pro bleed in a pilot plant by a one stage process; witli cncn-jtrgirg 
result'. 

T real i nij Pror-c.fi -A large f oak experiment oh tho treatment of green 
Ti mimUn tomrntoia sleep-rs ivns undertaken. Schedules were etiidiid for ‘tho 
open toil: treatment of (army) timbers for nffofdtng temporary protection. 
Yapmr cm ditioning of green ' DirJtops ! ? elPp’im, AVdaia prmta, ZaalhcMiim 
rhc'i i and (Jtirch f miner was al- o tried. 

Fire Rcshlanor. — The mochnni »in of action of fire Tctatdrnta war. ctudiod 
both from the climnic-at and physical aspect*. 

Phjiiyilmd. Phtjtico-chemieal Properties of Wood and 0<mi]x>?ile Word— Work 
on permeability of wood was continued and the influence of tbe absolute pressure 
of the incoming gas on permeability in vestige ted. Work on the movement 
of ions through wood was undertaken. Tho clastic properties of plywood of 
various bpecira was investigated by vibrrftionhl methods. The ratio of the elas- 
tic constants along Um grain to cross the grain was highest (about 31) with 
' Tenm'nnlia brfcrieo plywood. ' The influence cf direction of grain wasnor, highly 
significant with rigidity. 'In testa on the damping capacity of wood and com- 
posite wood, *moo and laurel showed high coefficients while pietaul rend ehicl:- 
’nt*sy had low oaffficionts, Tho penetration of lu-.it in vnriotifl limbers exposed 
to infra red radiation was found to depotid not ’only on density and colour of 
the timber but al«o on other factors. 

Corrosion oj Aldals by Wood. — Corrosion of metal by wood was found to 
bo antocatnlytic in nature and to increase at elevated temperatures, 

Adhesives, Laminated Wood cte.-Experiments were continued for the produc- 
tion of satisfactory (plywood) adhesive* from cashew nut shell liquid and-from 



whole blood (dried)/ Work' on tlife proteins of Lafhf/rut talivus and leaves of 
trees was also initiated. f U. F> and other jadhfsives were subjected, to storage 
trials. 

Various methods wero tried to accelerate the petting of adhesives. The low 
voltage method of strip heating was ndapted.for use with phenolic laminates as 
well as” for P. F. bonded plywood, — 1I.F. b'eing used for production of the P.F. 
bonded plywood.' An opon rank process of ciiring.resin, bonded laminates was 
also doyclopcd with encouraging results. '‘Work on laminated and other formB 
of improved wood,, was .also undertaken. 

Boards etc . — Saw dust boards, were developed , with ..very good properties, 
from saw dust and a small quantityiof various binders. Boards suitable for 
building, and other purposes were also, developed from,bamboo.inats and saw 
dust. 


CELLULOSE AND PAPER BRANCH. 11 

Investigations >havo boon carried out on the/ production of newsprint- 
quality papers, ming mechanical pulp from — (a) Bmussonetia papyrifera and 
(6) filcTcuUa companulpta and Stcrcvlia, data jn admixture with .bleached 
bamboo pulp. Broussonetin papyrifera mcchanical.pulp and bleached bamboo 
pulp were prepared in bulk quantities and converted into reels of newsprint 
quality papers at the Slirec Qopal Taper Mills, Abdullapur.. The, reels- woro 
Subjected to a printing trinl on a high speed rotary press at the Statesman. Press, 
New Delhi. The general behaviour of thb paper was reported to bo good,' 
Farther investigations are in progrcss.to overcome some of the flqws observed 
during the printing trial. * ’ 

• Investigations on cotton wastes from .Textile Mills show that these wastes 
are excellent sources of raw materials for, uso in, .the manufacture of superior 
qualities, ,of paper. , 

Experiments on sabai grass (Evlaliopsis binata ) from tho Saharanpur 
Forest Division have been carried out with a view to finding oat the causes of 
low yield of, 'paper, from the grass and 'the advantages of digestingjgmss cut 
into small pieces. 

- Nearly 14 tons of papers of different kinds, boards etc 1 ., wore supplied for 
printing .the Institute publications ond'to the various offices of tho Institute 
and Colleges. ' 

II. The following investigations werp handled in the laboratory : — • 

1 1. Kraft pulp from Pirns longijdia { chit ),, 

2. Recovery of Magucsia from sulphito spent liquor,, 

^ i 

1 3. Stability of drawing papers. 

4. Analysis of teak wood, 

1 j * 

5. Suitability of certain broad leayed spccios pf woods for paper making, 

6. Analysis of- limestones. - , . ■, 

7. Mechanical and semi-chemical pulp fcom' Acatia'dccurrcns, > • 
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8. Digestions of Manilla and sisal hemps and carea fibre. 

9. Strength test and chemical analysis of various samples of pulps and 

papers ; and 

10. Miscellaneous enquiries. 

III. The Officer-in-chaigo, Cellulose and Paper Branch was on deputation 
tour abroad for nearly six months, visiting Sweden, Norway, United Kingdom, 
Canada and the United States in connection with the reorganization of the 
Branch. His proposals for procurement of pilot plantsand laboratory equip- 
ment embodied in his report were scrutinized by the Experts Committee and 
passed with certain amendments. The Advisory Committee of the Indian 
Paper Industry as well as the Central Board of Forest Utilisation have also 
endorsed the findings of the Experts Committee, which have since been sub 
milted to the Government for sanction. 

IV. Meetings of tho Advisory Committee of the Indian Paper Industry 
and the Technical Sub-Committee wore hold in Calcutta in February 1948 to 
discuss the programme of work for the year 1948-49, and to pass tho accounts 
for the year 1917-48. 

V. Four apprentices from the Paper Mills completed their course of train- 
ing duung the year and two fresh onos joined the Brnnoh for training. 

VI. Both tho Indian Paper Makers' Association and tho Paper Mills 
Association have decided to revive the voluntary contribution to the Institute 
with offect from the 1st October, 1947. 

VII. Three publications (Indinn Forest Bulletins Xos. 127, 128 and 134) 
worn brought out during the year. 

VIII. Tho staff during tho year was considerably depleted due to two 

chemists opting for Pakistan, one being abroad throughout tho year a9 a 
Government Scholar, and tho Officor-in-charge, being on foreign tour for nearly 
half the year. , 

CHEMISTRY AND MINOR FOREST PRODUCTS BRANCH 

Tho essential oil obtained from the roots of Saussurca lappa by solvent 
extraction method lias bcon fractionated under reduced pressure and the 
constants for these fractions have boon determined. Along with tho oil a 
solid lectone has also been obtained, and the lnttor is under investigation. 

Btaies of J uni perns macropoda Boiss, and Juniper us squamala Buch. — 
Ham. from Tohri-Garhwal have beon steam-distilled and tbo physical constants 
of the oils determined. , r 

Cultivation of a oampbor-yiclding species of Ooimwn has boon 1 continued. 
In. order to ascertain the effect of different manuiio! treatments, 25 plots 
have boen statistically treated with superphosphate, ammonium sulphate, 
farmyard manure and NPIC mixture. - 

From the steam volatile oil (yield 0‘5 p°i cent) of the moist kernels. -of, 
putranjiva nxlurghii Wall, three mustard oils namely iso propyl, sec-butyl, 



11 


and phi'iiyl-isothiocynnate have been identified. The characteristic “nins'- 
tard” sraoli of the moist kernels is duo to the isopropyl and see-butyl 
mustard oils which form the major constituents of the volatile oil. 

Castor oil distillate was found to consist of 40 per cent undccylonie acid, 
25 per cent Ivptaldehydc, 30 per cent oilier neutral compounds and 5 per cent 
moisture. Preliminary experiments u ith heptaldohyde have abend}* yielded 
a higher aromatic aldehyde of jasmine odour. 

The maximum yield of oleorosin from the gum-oluorcsin (size of pieces 
1 ji") of Bom'cllia serrata Roxb., when expressed in a perforal ed vessol at 120°C. 
for 4 hours under a load of 1* lb. per sq. in., was 80 per cent of that pre- 
sent. The olooresin was found to possess the consistency and transparency of 
Canada balsam and could be used for mounting slides. 

The resin from Allingta cxcclsa, Noronlm, has been considered similar to 
gum rasamak or styrnx or slorax from TAquidambar oriental's Mill. On in- 
vestigation it was, however, found that it did not resemble etyrax or storax of 
U.S.P. or B.P. IHio resin might servo as a substitute for a softer typo of resin, 
like gtnn mastic, in varnishes. 

Afattolus pMippincnsis Muoli. Arg.— The solid acids separated from tho 
total fatty acids of tho saponified oil by Twitchells lend— salt-alcohol method 
wero found to consist mostly of C 1() polyethenoid acid or the type of clacos- 
torric acid and its oxydorivntive. 

The tcun “ jellosc ” lias been suggested for tho poly-sacoharide isolated 
from tamarind seed kernels, since it does not strictly come under the class of 
pectins. When subjected to fermentative dcgmdnfion the jellosc yields a 
hoxasaccTinridc composed of xylose, galactose and glucoso in tho molccukr 
ratio of 2 : 1 : 3, 

The tamarind-seed coat contains 1C to 18 per cent of n tanstulfbelonging 
to tiro catechol class and 10 to 12 per cunt of phlobntnnnin. The acetyl and 
methyl derivatives of tho latter have been prepared. 

Asparagus ftliriim Buob.— -Ham. live root powder, which awella up 
enormoiHly in water, can bo used in calico-printing, in bulk-sizing in combina- 
tion with tamarind kernel powder and in the finishing of textiles. The con- 
stituting mucilage is composed of glucose and mannose with a small amount of 
uronic acid, < 

Tho variation in tannin content of the bark of Cassia auriadala, whioh is 
an important tanning material, is not marked during different periods. The 
bark conhl, therefore, bo collected during the growing hoaron (summer) of tho 
plant when the debarking operation is comparatively easier than in the winter. 

i t 

The seeds of fltrychnos mtx-vomica, stored in a gunny bag for 1C years, 
“lmvo shown no loss in the total nlkaioidal and si ryobnine contents/ This is 
contrary lo the common trade belief. 

, Pour series of tho monograph on “ Aromatic plants of India ” have been 
>" ■> published. The first volume of tho monograph on " Poisonous plants of India” 
has been completed arid it is hoped that it \vill bo out shortly. - . *‘ 

MIOFRIDDuo. 4 1 

- ) 
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STATISTICAL BRANCH 

Ho Statistical Branch, was brought into existence with effect from 1st 
August, 1947, with the object of making available to the other Branches of the 
Institute and to Provincial Forest IteseaTch Officers oxprt advice for the 
planning of their experiments on statistically sound lines and to assist them in 
“■ho statistical analysis and interpretation of the data of such experiments. 

Dr. A. L. Griffith, I.F.S., Silviculturist. Forest Research Institute, was in 
charge of the Branch in addition to his duties until 28th October, 1947, when 
Dr. K. R. Nair, M.A., M.So. , Ph.D , joined the Institute ns Statistician. Besides 
him, the technical staff consisted of 2 head computers and 5 computers during 
the year. 

Tho Branch gave advice on design of experiments to — 

(1) Chemistry and Minor FoTest Products Branch. (2) Entomology Branch, 
(3) Silviculture Branch, (4) Timber Testing Section, (5) Silviculture Branch, 
(6) Silviculturist, Central Provinocs and Bomr, and (7) Tho Silviculturist, 
United Provinces. 

i 

Tho Branch did statistical analyses of data of a number of investigations of 
the (1) Silviculture Branch, (2) the Timber Testing Section, and (3) tho 
Composite Wood and Wood Preservation Branch. 

At a meeting called by tho President, Forest Research Institute and Col- 
leges, the Statistician gave a talk to the Research Officers of tho Forest Re- 
search Institute explaining the rolo of statistics in experimental research. 

Tho Statistician attended the conference on Standardisation and Quality 
Control held in Calcutta in Fobruary, 1948, as a representative of tho Forest 
Research Institute. 

PUBLICITY AND LIAISON BRANCH 

The Branch came into existence on 20th May, 1947, with tho re-organisa- 
tion of the late Utilisation Branch. Such over-all and other functions of tbo 
Utilisation Officer as were not specifically allotted to the various now Branch 
Officers became the responsibility of the Publicity and Liaison Officer. Tho 
Branch is also to develop into a general servico Branch for tho rest of tho Institute 
and Colleges, particularly with reference to library work. The Branch is also 
entrusted with all work connected with tho publications of the Forest Research 
Institute and Colleges. Not tho least of its functions will be to bring, more 
effectively than up-to-date, tho work and achievements of tho Institute to 
the notice of the public, tho industries and the business community. By- 
personal contacts tho Publicity and Liaison Officer is also expected to maintain 
close liaison between the Institute and tho Forest Departments in the country. 
The Brand v. ill also undertake the collection of statistics of forest resources of 
tho country. 

The Publicity and Liaison Office^ functions ns the Secretary of I he Central 
Advisory Board on Forest Utilisation. ' - 



The woriung of the Branch has Ueea Badly handicapped for want of staff 
from the very beginning. The charge of the Branch has boon held all along as 
additional to other work •' and not even an Assistant Publicity and Liaison 
Officer has been sanctioned up-to-date. None of the other technical staff 
proposed has been sanctioned up-to-date. "While the best that was possible 
under the circumstances has been attempted, the work done up-to-date 
could have been greatly improved upon if adequate Staff were afforded. 

Enquiries which could bo disposed of on the basis of information in pub- 
lished literature, were attended to by tho Publicity and Liaison Officer, thus 
avoiding waste of timo of research officers. 

33 publications of the Institute and Colleges were sent to the Press : and 
for Bach of them as required publicity, press summaries were prepared and 
furnished to the Deputy Principal, Information Officer, Ministry of Agriculture, 
Government of India. Printing facilities remained extremely unsatisfactory 
and even tho smallest publications wore badly delayed in the presses. 

To expedite matters, a short silvicultural note on Sroussonclia jwpyrifcra 
and tho bulky reports of Branches for tho meeting of tho Central Advisory 
Board on Forest Utilisation, were prepared by oyclostyling the matter and pro- 
viding printed covers only, the uso of this procedure may bo extended as a 
routine practico with reference to all our leaflets. 

The Institute tool: part in tho All-India Exhibition in February— -March 
1918, in Calcutta. 

Arrangements wore made for a Plywood Conference in July, 1917, nndfor 
tho first post-war meeting of tho Central Advisory Board on ForesL Utilisation 
in March, 1948. 

Arrangements wore mado for trainees in the various Branches — theso 
included army officers, forest officers, nominees of Industries otc. 

A course of 0 lectures on Forestry was delivered to the Indian Adminis- 
trative Service Classes. 

Visitors were, as far as possible, shown round the Institute and Colleges 
and to work of the Institution explained to thorn fully. 
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■ -CHAPTER JL- ' 

SILVICULTURE BRANCH 
1. EXPERIMENTAL SECTION 
(A) NATURAL REGENERATION 
[i) Seed Production ; — r 

Total seed crop (Experiment No. 10) from individual trees of Tutor, a 
grandis Linn, and Tenninalia tomentosa, Kurz. was collected and neighed. 
It was a good seed year for Tenninalia tomentosa, avoroge yield per tree l>cing 
4 lbs. 12 oz. but a poor one for teak, average yield per tree being only 2 lbs. 
C oz. 

(u) Investigations on seed. ( 

(a) Seed weighment and germination per cent. (Experiment No. 11). 

Seeds of G5 species wore examined wliich included six species tested for the 
first time, three species carried forward from the previous year, and thice species 
of other special interest. The details of the twelve species of special interc't 
aro given below : — 



1 

Month of 

Source 

of 

No. of seeds per 

Gcr- 

Remarks 

Specie* 

lee! ion 
Ituclpt 

eolleetion 

lb. 

07. 

qr. 

mine- 

tlon 

% 


Fiptadtnia Inichanauii 

X 

Nnjnsnland 

•• 

450 


XU. 

1 


Teh. 47 







Kftaya ngsaica . , 

f» 

»» 

•• 

1 76 

•• 

Nit. 


OxytcnanOitra alyisi- 

Sopt. 40 

»T 

•• 

32S 

•• 

75 



Tcb. 47 







itammta americana 

X 

Trinidnd 


• 


* 

♦No germina- 
tion bo far. 


Jan. 48 


i 





Araucaria cunning - 
hamii 

X 

Brisbnno 

1028 

■ • 

•• 

C-B 


June 47 







Araucaria cunning • 

X 

F.K.I. 

•* 

•* 


Nil. 

1031 planta- 
tion reeded 

Oornusjlorida 

| June 47 
Sept. 47 

T.B.I. 

1 

* * 

C40 

1 * * 

Nil. 

for the 1st 
time. No 

seed was 

found sound. 
1041 plan- 
tation seed- 
ed for the 
lot time. 

Under ob- 
- emotion yet. 
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. .Sty i<M 

Month of 1 
need cob 

Source 

of 


ESI 

Rcmirks. 

f 

loctlon 

Receipt 

oolieotfun 

lb. 

or. 

qr. 

■ 


iJarkhanh jiMytrilyx 

X 

1 r.iu. 

• • 

mo 



2 vcnr». old 
plant r*edod 
permmnUon 
continuing. 


Dec. 47 

li 

1 





SporvMufttighiii .. 

X 

Row, 

London. 

.. 

% » 

.. 

25* 

•wdltnpi pear 
grain. 


Nov. 48, 




! 

| 

Panimn ohtanm .. 

X 

| *• 

m « 

• » 

- 

A 


\ 

Nov, 47 

1 






Vilfx j*iubmfu!arit 

X 

i Aairim 

4 * 


• • 

* 

♦plea to tw 

under storage. 

AVp<»>H« khn»iatitt . , 

Iky. 47. 
X 

Av-nm 

4 * 

730 


• 4 

AQMhvr rotvrla . , 

Iky. 47 

X 

J!ri*bnno 

« * 

018 

, . 

« It 



Juno 47 








(6) Tiio fp n cml testa on Junijtrrvi tmrrop'th berries were continued. 
Results arc reproduced under prwowing treatment. 

Seed bjoragft (Experiment No. 12). 


The results obtained ate produced below : — 


Speeiej 

into of 
rtomge 

Method el 

Seeled 

tine 

storage 

Paw t 
tn\ clo jv 

Gimav 

Period 
oft Wraps 
la yean. 

Athizzin pattern ., 

1027 May 

fi>0 

* • 

,, 

20 

AtJtcia ttrnUta . . . , ' 

1031 July 

Ha 

« • 

* * 

16 

Aearfa n ro-Uen .. 

1035 

1 1 

• k. 

4*3 

U 

Kpiia calysirn .. ., 

1035 Felt. 


• * 


0 

Xeuoaena sfcraeu .. 

1038 Sept. 

2-3 

* * 

1*0 


Anomtpiti fraximfoHus ., 

1030 Anr. 

14-0 

» • 

AVI. 


Orjqi'o*fejv» (frundyim ., 

1013 July 

0-2 

* • 

Kit. 


DciuitwnUm tw rtriftuz . . 

1043 Atig. 

AU 

*• 

XU. 


Vtowpt* juliflara (]>>(!') , , 

1»M4 Sept. 

ia-o 

«• 

4 4 


iPrflttjrii g!r*niuU)'t (pods) 

J9U 

. 

XU. 

«• 

* * 



























its 


p Her aria thvnbergiana 
Odirtma lagopus <# 
Agcthue palmenlontt 
~A aathna nbiMa . 

OxylcnaMhcra abysstniea 


Unto of storage 

"Method of stora’ge 

Scaled tins Paper 
envelope 

Qnnny bag 

1810 March 

33-4 24^0 


1917 May 

> a ' ■« 


1947 Juno 

10-0 


1D47 Juno 

2-4 


1947 Juno 

75*0 



Period 
of storage 
in years 


. \ <?ome seeds are badly attacked in storage by inseots, necessitating use of 
v.V T j ie e jf cc t of the latter on germination capacity of Prosopis 
A Josa clean seeds was tested. The result is produced below which indicat- 
fflanau ^ con pi jj 0 stored safely without muoh loss in germination 
capacity The termination per cent, of unstored untreated seeds of this species 
is CO per cent. . 


Treatment 

Period of storage 
(in scaled tins) 

Germina- 

tion 

por cent. 

No. of 
tests of 
100 seeds 
each 

ParadloMor bonzeno in excess 

1-11-44 to 0-3-47 

39% 

B 

Napthnlino in excess 

Do. 

4B% 

'S 

Untreated control 

Do, 

40% 



(d) Seed presowiflg treatment : — 

Germination per cent, of different specieVtriod under different treatments 
is given below '. 


Treatment 



Pita: jxiuncularia 
Proaqpia juUJlora (Peruvian form) 

Prompts juliflora (Australian form) — •• 

J'ruits of teak weie treated with commercial snlphmic acid for 1 i>our,45 
min., 30 min,’ and 15 min., with one soaked control. Germination percents 
obtained were 34, 16, 16, 6 and 8 respectively. 
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Germination of Juniperus macropoda seeds both in natural forests and 
in nurseries is very poor. Presowing treatments tried have not given any 
satisfactory results thereby indicating action to shorten the after-ripening 
period. Seeds collected from 1-year, 2-ycar, and 3-year old berries wore put 
m pits, 2 ft. below ground. Results obtained are produced below : — 


Date of collection 

Pate of 
potting 
in tiio 
pit 

Date of 
taking 
ont and 
sowing 

Garni ini 

1 yoar. old 

ition % 

| 

2 yoor. old 

3 yonr. old 

1-12-1947 * » • * * • 

3-1-48 

3-2-48 

11 

2-7 

2-7 


control. 

3-3-48 

10 

20 

A-4 



3-1-48 

nil 

nil. 

nil. 


The total germination shown above was obtained within Id days of sowing 
after which the seeds become dormant again. The test is being continued. / 

(in) Investigation on trees and crops. 

(a) Phenology (Experiment No. 1*). Observation continued on the phyto- 
phases of -the following species : — 

1. Acacia arabica. 

2. Aleurites fordii. 

3. Aleurites montana. 

i. Broussonetia papyrifera. 

5. Oaltis tetrandra, 

G. Pirns longifolia (5 origius). 

7. Tectona grandis. 1 

A scheme has been prepared under which 24 spccios of common occurrence 
in the forests will bo kept under phonological observation, all provinces co- 
operating. Anothor schemo’hnS been prepared under whirih teak of different' 
origins growing together will be kept under observation throughout their life 
to investigate if the different races modify their behaviour to suit the local 
CQnditions. , < 

(b) Soasonal course of height growth (Experiment No. 2). , ‘ l } 

Ton plants of each of the following speoios woro measured fojr lioight grpwth 
fortnightly and weokly daring the growth period. 

Araucaria cunninghatnii* Ait. Araucaria bidwillii, Jlovenia dulrn * 
Thunb., Melia azedarach Linn., Michdia cftampaca* Linn., Ougenia dalbergioides 
Benth., Ptnus caribaca, Morolot, Shorea robusta, Gut and Tcnninalia chebula 
Rotz. 

(c) Seedling development (Experiment No, 3). 

Hymcnodictyon excelsuni and Albizzia lebbeJc were taken up to determine 
the stage at -which the future of transplants from nuraory may bo taken as 
flssureej. Nursery plants were transplanted >in crow bar 'holes during rains, 

' . u\ 












IS 


Grade I Seedlings half the height of the tallest seedling on the bed, 
or over. 

Grade II Seedlings less than half the height of the tallest seedling on * 
the bed. 


Grade HI Badly suppressed, weakly, damaged, and other defective" 
seedlings. 


Species 

Grade 

Survival per cent 
at the cna of— 

Avers go height in 
inches at the 
ond of — 

Remarks, ' ” 

1st 

EC 080 n 

2nd 

season 

1st 

season 

2nd 

season 

Byrntnodictijon exc-fatm 

I 

77 

80* 

2-8 

10-8 

*3 dead later 







produced 


n 

42 

20 

2-1 

0-B 

coppice. 


m 

25 

10 

1-5 

D-l 


Afrteia Ubieh .. .. 

i 

00 

IS 

4-8 

15-3 



n 

61 

20 

§3 

10-8 


1 

m 

60 

IS 

1 

15-8 



(d) Inheritance of climatic and physiological characters (Experiment No. 6). 
The plantations of Acacia catechu, Schlcichcra Irijuga and Bulca frondosa 
of different origins were maintained. 


(e) Inheritance of individual characters : — 

The results of the present investigation will bo published when ready. 
Two new projects were drawn up, one to study effects of burning and grazing 
on the production of twist, the othor to study the inheritance of 
twist in plants raised from self pollinated seeds of twisted mother trees. ^The 
female flowers of three twisted trees in the Gurkha lines were bagged. ‘Un- 
fortunately the unit staying there was transferred and the new occupants 
destroyed the bags not knowing what they were m'eant for. 

The coppice plot of Tcrmimlia crenulala* to l>fcudy the inheritance of 
figured wood character and tho Pinas longifolia 'plantation to determine tho 
inheritance of resin yield capacity wore maintained. ’> 

(f) Changes in soil and ground vegetation on afforestation (Experiment , 

No. 48 and 49). * . \ 

Ecological quadrats under different forest crops wore maintain- 
ed and the frequency of occurrence of the ground flora "was recorded. Soil 
samples were taken by the soil chemist and analysed. 

M0 included in the investigation of seasonal court? of diameter growth, t>y 
t&o Wood Technologist. . > • ' 
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(<7) Effect of early pruning on height growth of Pirns longtfolia (Experi- 
ment No. 99). 

The experiment was maintained and diameter and height 
measuiements were taken on the 91 h January, 1948. 



Av. diameter (inches ) 

Total height (inches) 

Treatment 

Previous 

je.ir 

Present 

year 

Previous 

year 

Present 

year 

A (Pruned to J height) 

P|gp8Sj|f^| 

o-O 

409 

441 

B (pruned to 2 height) 


G-3 

404 

434 

Control 


0-1 

413 

448 


(B) ARTIFICIAL REGENERATION 


The 1917 monsoon broke out at Dehia Dun on 27th June and continued 
till 3rd October 1917. There was] pic-monsoon shower in Aptil, 2 showers in 
May and 3 in J uno up to the 16th. Afl er tho sotting in of the monsoon, there was 1 
break in Juno, IS breaks in July, S in August and 4 in September. The breaks 
wore ol 4 days in July, 3 days in August and 2 clays in September; otherwise they 
wore only of one day. Tho total rainfall of tho calendar year was 89-77 inches. 
From the beginning of second week of October 1947, till the end of JnnnnTy, 
19 18, there was practically no rain, and this wa« followed by 5 showors in Febru- 
ary and 7 in March 1948. The Lost was very inild and tho minimum 
temperature recorded was 37*0° F. on 7th and 19th January, 1947. 

Delayed dc.e of planting (rump i (Expt. No. 25). The experiment was 
conducted to determine tho extent of loss duo to undue delay in stump planting. 
Dalbetgia sissoo was raised in the nursery. 23 Btumps wctc made each day on 
10th July, 23tli July, 10th August, 23th August and 10th September, and wore 
planted in ciow bar holes. Tho stumps were properly randomised and routine 
weeding was done. All tho stumps were measuicd on 12-12-1917 for total 
height. The mean total height in inches was 15-3, 11-0, 10*2, 7-7 and 5*3, 
for 4 lho respective dates. Tho difference between all pairs, except between 
tho 2nd and 3rd planting date, is significant. 1 

Effect of the diameter of slump. (Expt, 26). 

T Tu determine the optimum diameter of slumps for planting out, 40 stumps' 
of Bisrh'ofia javanka woro prepared for each of the five size classes and planted 
iu crow bar holes. Tlje measurements ai c given below. It was found that 
sizes A, B and 0 were superior to D and E, but there was no significant difference 
between tt jraselves. 't 


Treatment 

- — . .. 

Stump. Fii/o 

i 

Survival 
per cent. 

Moan height 

.. ,A 



0-2 Inohov 

B 



8-0 „ 

C 



8-3 „ , 

t) 



BE 

*• 



wmwm 


iuonum».,n , ------ 
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Effect of splitting slumps longitudinally (Expt. 2G A). 

Stumps of Tcelona ipundn v>eic prepared, anil divided into 3 Jot*. Each 
stump of flic first lot (A) was jil.intcd intact, each of the second lot (B) v.i« 
split into two and planted and each of the third lot (C) uvs split into four and 
planted. There were 48 planting strips under path treatment obtained from 
48, H and 12 stumps respectively. Tho survival per cent ami the mean height 
nttho end of the first year core 92 (11 -3’). CD (8'0*) and IS (7 * 0") respectively. 
It is now felt tlmt instead of equal number of planting strips equal nuinbor of 
stumps should bo taken for each treatment. 

Storage of stumps before planting (Expt. No. 31). Two type-, of Moiage, 
(i) stumps being kept covet ed with a gunny inoMcned from time to time and 
(it) stumps being kept in tho laboratory under shade without anycovet,\\c-ic 
tried with .‘tump-, of Balbergiu si<soo for the fourth time and with stumps of 
Bischojia jar<mic« foi the firs-t time. The stumps were prepared on the follow- 
ing dates and stored till the time of planting. 


(0 HctU etumps. 

A. ml. July 17 (umiml. n« tlorsfu') 

B. 20lh June 47 (1.7 <1a}« utor-ig.) 

C. 10th June 47 (23 d ij* utoraf'e) 

D. Slut May 17 (t r . day. •>tof«'-el 


(i’i) Urj sharp*, 

E. 2nd July- 17 (S days BifiKige) 

It 3DthJuhe47 (."xlayv rtorage) 
t«\ 27th June 47 (10 d-ija storage), 
II. 201 h .lore 47 (13 itaya RtotagoV 


The'O eight sot-. of 10 slumps eaeh were planted in crow bar holes on 
5-7-1947, weather and soil being quite suitable for planting. Results at tho 
end of 1917, vveie ns follows:— 


Trrcitmonti 

Iti'chpf »l fflvaflirtl 

Boll '/gut n/-ao 



Survival 

O' 

/O 

Average 

hcijht 

meins 

A «• •• 

m 

10-5 

too 

10-C 

B *■ • * • * • • 

nr, 

n-a 


1S-2 

I? ■■ •• • a •* 

as 

JO-5 

as 

IB*0 

D .. .. .. 

03 

8-6 

05 

14 3 

S i » »• • • >• 

05 

10-3 

as 

It*' I 

P *p a • • • » « 

SO 

8-3 

83 

15-r. 

Q •• i, . . •• 

3 

3.0 

5 

11-8 

H a * a a • • ■» 

ATT 

ATI. 

ATI 

AT. 


Comparison of winery and foust slumps (Bxpt. No. 46). 


BO stumps of Mni its alba enoh from nur-ery grown itndfwm foie--t plants 
of as comparable ago and size as possible, wcie planted out tit now liar holes 
2 ft. apart, in lines. ‘ 
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Results obtained nl the end of the first growing season are as given below : 


Seedling origin of stump*) 

Survival 1 
pci cent. 

Avrenge 
height of 
shoots in 
inches 

Nursery 

• • > • , 

• • » • 

100 

19*9 

Foiwt 



.. 

at 

IB *9 


Comparison of sowing, transplanting and stumping (Expt. No. 53). 

Two species, Teminalia tomcnlosa and MarJchmnia platycalyx were tried 
and at the end of the year, the following results were obtained : — 


Specie*) 

Savrinc*) 

i 

Trnnsplnnting 

Stumping 1 



) 

| Sunnal 
% , 

i Ac .lit. I 
in 

incite*:. 

| Survival. Av. hi. 

1 %- . t in 

1 { jnciic i 

b’nrovnl 

/!> 

Av. lit. | 
in ' 
inclu 

-Remarks. 

Tcnn ! nn1io lomcn- 
to 'ft. 

P3 j 

1 

! 

0*8 

27 j 0*1 

1 | 

G4 

8-t 

Difference in 
Wght not signi* 

MarKJiamta ptnly- 
cnhjx. 

7 | 

7.4 

73 l 9*7 ! 
1 

8-t 

8*4 

ficont. 


l 


Companion of nurseiij ami forest t tans plants (Expt. No. 50). 


Ccdrcla toona was tried for the fourth time. 50 plants woro Inkon from 
nursery and another 50 from nntuinl seedlings in tho forest of comparable age, 
vigour and size. These were, transplanted and measured at the end of the 
growing season : — 


Xur-i ry phnts 


Stock 


Survival 

percent 


Afean 

knight 


' 20 


3*0 indies 


forest plants 


42 


1 *7 {notes 


Stump planting in (ha open in winter (Expt. No. 23). 

100 stumps each of Ghownmntm ramphnra and Bischofia javanica wuro 
planted in the open on 7th January. By the end of March, 5*1 of the former 
and 71 of the latter had sprouted, but during June nil of them died. • .It seems 
stumping in winter h possible but the root system does not gib ,r well enough 
in this short period to withstand the 'drought of summer. t " , 
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Method and duration of slonng seedlings (Expt. No. 108). 

Pterospsrmum acerifolium was taken up. The following method" of 
storing and duration were tested : — 


Storing 

Duration 

(A) Each seedling in a ball of earth. 

(1) SO hours till transplanted. 

(B ) Several needling in a ball of ©aifcli. 

(2) 00 hours till transplanted. 

(0) Seedlings submerged in a cold water bucket 

(3) 42 hours till transplanted 

(D) A wot gunny wrapped round tho roots 

(1) 18 hours till transplanted. 


(3) C hours till transplanted 


At the ond of the ye<u. the following results wero obtained :■ 

Treatment 



Method of 

storing 

. 1 

Duration of storage 

Particulars 





- 



H 



D 

B 

; 

0 

D 

i 

o | 

3 

H 

G 

Height increment in inches 

1-0 

1-4 

m 

B 

1*3 

1*3 

M 

1 - 2 

1*3 

Eurrivnl % .. 

81 

SO 

01 

94 

89 

95 

so 

| 88 

90 


Size of seeds on seedling production (Expt. No. 57). 

Large seeded and small seeded Eugenia jambolam were taken up for 
trial. The results arc produced below : — 


" 1 

Seed diameter 

Germination 

0 / 

/Q 

i 

Average 

height 

I&rga eeedod .. 

I -O' to 0*0' 

8i’0 

i-0’ 


0-0' to 0 &' 

88-2 

4-6' 


0-8' to 0-7' 

01-0 

4-6' 

Small seodod .. 

0-7' to 0‘C 

71-6 

4-7' 


0-0' to 0'S' 

73-0 

5-2' 


0-5' to 0'4* 

71 -G 

4-D r 


Best 'date of sowing (Experiment No. 107). Anogcissvs penduh and 
Termindlia totnentosa ( alata ) were tried by lopeating sowings fortnightly in the 
open from 25th April 15)17, continuing ti'l 23th Juno 1917. The results 
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obtained at the one! of tJio growing season wore as follows 


Average height in inches. 


- i — . — — 

Cate of sowing ■ 

Tcnninalia 

towentoin 

(alti(a) 

Anogcisms 

pendula 

25 4 17 

• a 

« a 

• • 

, » 


t . 

12-0 

fi-t 

10.5-17 



• • 

.. 

• • 


11-7 

4-r> 

2f.-5.47 

• • 

« • 

ha 


• a 


12-7 

0-0 

10 ; <5.(7 

• • 

e • 

.. 


• ■ 

•• 

10-1 

a- o 

25-0 17 

• * 

• ■ 

«• 




10*7 
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fieawn for planting stumps during cold and hot weather (Expt. No. i'2 and 61) 

50 stump's of Anogeissus pendula were planted out in crow bar holes at 
random at fortnightly intervals from 15fch November 1946 and continued till 
10th June 1947. At the end of tho season plants were counted and height 
measurements recorded as given below : — 


Catos of planting 

Average height 
in inches 

Survival % 

16th Nov. 1040 

a” 

• • , , 

• • 

• • 

11*2 

62 

oOlh Nov. Ill 10 


« • • • 

* « 

« * 

0-7 

08 

16fh Ceo 1040 


#• • * 

» » 

• • 

10*4 

72 

30th Coo. 1010 

i ■ 

.. 

• * 

• • 

8*2 

38 

1 5th Jan. 1047 

• *# 



• • 

4*0 

28 

31st Jan. 1017 

• « 


• • 

* » 

8*4 

10 

loth Toh. 1017 

* • 

1 

• » 

« # 

11 *0 

O 

• 4 

IkI March 1017 


t< • • 

* * 

a • 

4-0 

4 

10th Match 10 17 

4 • 

1 t 

• • 

• * 

AM. 

AM. 

31st. March 1047 

» • 

«♦ H 

• • 

• a 

f 

8*0 

72 

10th Apr. 1017 

• * 

* • • • 

• • 


8*6 

58 

1st May 1047 

• < 


• • 


7*7 

52 

IGtli May 1017 



v » 


0*5 

70 

31st Maj 1047 


l 

• • 

* a 

8*8 

; 32 

15th Juno 1017 


« « • • 


a «* 

0*7 ,J ,‘72 
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(C) MISCELLANEOUS 

The small plantations (Experiment No. 94) of Agathis palmerslonii (1937), 
Celtxs lelrandia (1937), Cinnamomum comj3/iora.(1944). Cornu* jlorida (1941), 
Cupressu s torulosa (1937), Diospyros tomenlosa (1941), Eugenia jambolana 
(1942), Hovenia dulcis (1936), Pirns caribea (1937), and Quercus stiber (1942, 
19 14) were maintained. Cornusflorida produced seed for the first time, which 
have been tested. .. , _ 

Araucarili plantations (Exporimet No. G8). The Araucaria cunninghamii 
plantation of 1931 and Araucaria bidwillii of 1929 and 1936 were maintain- 
ed. The former produced seed for the first time, whioh have been tested. 

The plantations of Alcui lies montana and Aleurites fordii were maintained. 
The yield of the fruits was g^il-SSsoersand 7 • 4^0 • 59 seers respectively. 
It has been observed that while all the fruits of Aleurites fordii ripen and fall 
nt one time those of Aleurites montana fall in batches. This ycnT the fruits 
of Aleurites montana were collected accordingly and hence the marked increase 
in yield compared to previous years. It should be borne in mind that these 
plants are grown in closed plantations under forest conditions, and no irriga- 
tion, soil working, manuring or any other cultural treatments is being applied. 

Experimental plotfileson 8 sets of experiments were received from the 
provinces and statistically analysed. These inoludednsetoffilc3ona]l-Indiaoo- 
opcrativo bamboo experiment and another set of files on the effect of burn- 
ing on Shorca robusla plantations. 

During the latter pmt of the year, the computing staff of tho experimental 
section were transferred to manthe newly established statistical branch. This 
has created difficulties in the working and to a certain extent lowered efficiency. 
The statistical work has to bo token either to the Statistical Assistant Silvicul- 
turist or to the Statisticians, and in neither case the Experimental Assistant 
Silviculturist can guide the computation and analysis as it progresses. It is 
proposed to appoint an Assistant Computer to deal with the routine work of 
this section in future. 

(D) F. B. I. ESTATE WORKING ELAN. 

Reforestation — 

The part of the old fruitecotum of the Botanist in the Golf coimo block 
comprising 7-42 acre3 was cleaned of all weeds and herbaceous growth and 
all troes other than those required by tho Botanist, Forest Kescarch Institute, 
were felled and sold as fuel. The debris was burnt and 1-5 acre sown were 
with chir seed received from Tehri Garhwal in lines 6' apart. Due to the short- 
ages of seed the rest of the area was given out for taungya cultivation. The 
atca of 7-04 acres reported last year to be deficient and very patchy in germina- 
tion was again sown with cltir seed, and now the stock is fairly good. 

Two separate small plantations of Stereulia alata from local and Assam 
seeds were raised in tho Kiding School Block. Both look promising. Another 
small plantation of Bavliinia species brought by ShriA.,P. F. Hamilton, 
Inspector General of Forests, from the Andamans wasiaised from seedlings 
9' to 1' high hut the plants did not survive the winter. 
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Thinning— 

Ohir IF. G. compartment Nos. 11, 12, 39, 42, 43, 44, 56 and 53, Champion 
block were thinned during the year. 

Sal IF. C. compartment Nos, 14 and 15 in canal block were clear felled and 
the linos of sal stools wore, cleaned of all debris, by the end of second week of 
March 1918, and the material (left, after meeting government requirements 
such os fence posts etc.), was sold as fuel. Coppice shoots in last year’s 
area of sal in compartment Nos. 18, 19 and 20 were reduced to one or two best 
shoots per stool. 

Teak IF. C. Teak coppice shoots in compartment No. 37 Teak block were 
clear felled and the area planted up with Denclrocalamus vicmbranaccus 2 years 
old in seedlings the western half and Orylcnanthera ahyssinica 4 months old 
8ecdlingP in the eastern half. 

The number of forest offences detected during the year was 187. The 
compensation realised was Its. 323/G (Rs. 1/11 per case and Its. 1/7/6 per of- 
fender.) In 13 oases of illicit grazing and cutting trees the offenders remained 
undetected. 

The value of the produce el c., obtained fi om thinnings, cleanings and clear 
felling from the various working circles and disposed of during the ypnr 1947-48 
is given below in detail : — ' 


Timber— 


(1) 300 fence posts of chir and uni prepared for Hit use of the branch from 1U. n. 

Champion and Canal block" .. ,. ., .. .. ICO 0 

(2) 300 chir fence posts nml 30 ml bullies to the Forest Botanist .. 210 (1 

(3) 2 mango logs to Wood Workshops G' — 8' girth and 10' long .. . . 30 0 

h'utl — 


302 cart loads of fuel fold to F.R I. resident @ Rs. 3 per car load . . . . 1,03„ 0 

27 cart loads of fuel sold to lUo same (li) Rs. 4/8 per cart load. (The onhancod 
rates were biwight into effect from IGUi February, 1913) .. .. 121 S 

Rovonuo from standing dry tree*, ofo., sold to F.It.l. residents . . . . 317 o 


JVfji charcoal awl fuel — 


10'lnrry loads of llroumndiu papyrifera logs from 3' to 10' diameter supplied 
to Paper Pulp Branch 

800 culms of bamboo supplied to Paper Pulp Branch .. .. 

2 lorry loudr of Kydiv calycina for Paper Pulp . . * . . 

4 lorry loads of chir fuel for boilers . . .. . . * 

2 lorry loads of chir fuel to C. ntid M.F.P. . 

0 froshly cut chir logs to C.W. and W, P. . . . . . . • . . 

12 DtndrocdlamVB ilriclu i culms to W, ami IT. P. . • 

216 billets of sal supplied to 0. W . . . . . . . . 


.*-() 0 
800 0 
24 0 
51 0 
16 0 
0 0 
12 0 
20 n 
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Onus and grazing— 

Grazing foes and leasts . • .. . . . . 

Grasslcases .. 

Estimated cost of 500 free grass permits issued to staff allowing them to take one 
head load per day .. 

Bamboos from D.A. and Now Forest for brooms, sports etc. 

Fruit leases .. .. • .. .. .. 

Estimated cost of gawlo l fruits gn ca fro- to lowor staff 


Land rent — 

Cultivation loasci to residents .. .. .. 

Cultivation leas-', to tho Military Dairy Farm 
Right of way .. .. .. 

Free grant of gardening loose .. . > , 

Compensation of forest offoncos •• . . 

Slash removod free of ohorgo by the F.R.I. peaas, 2D0 head loads at /I / por 
head load . . . . . . .. . . 


R». a. 
32b 8 

540 II 
f 1 

3,000 O 
8) 0 
2,700 0 
000 0 

20 S 
200 0 
35 0 
28 0 
320 o 


55 10 


Grand Total ..11,1(10 R> 

II. STATISTICAL SECTION 

(i) Routine compulations — 

28G plot files were received for computation from various provinces 
whioh, added to 100 plot files brought forward as arrears from the previous 
year, made up a total of 386 files requiring computation. Of these, 2C0 files 
were computed during the year and 31 files needed no computation ; thus 95 
files were carried forward as arrears. 

(it) Revision of the statistical code — 

The statistical code was completely revised incorporating the addenda 
and corrigenda nppiovcd by tho Silvicultural conferences. 

(Hi) Enumeration data — 

The partial (10 %) enumeration data of Bhimarnm F. S. of south Chanda 
division were statistically analysed and tho results communicated to the Con- 
servator of Forests, W. P. and S. circle, O. P. and Berar. 

(ill) Stem analysis data. 

The growth figures and tho relovant curves compiled from the stem ana- 
lysis data as detailed below were sent to the Conservator of Forests, W.P. and 
S. Circle, C. P. and Berav. 


Species 

Forest Division 

< 

Remarks. 

2Vc/oim Qrandis 

Nogpur— ' Wordlia 


Do. 

Hosh&ngubad 

Separately for tm o qualities. 

Gariknia lattfolia 

Do. 


Ttdono qt and\s 

Kimnr 

* • 
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(») Miscellaneous — 

Work was done in connection with the revision of “ Manual of Indian 
Silviculture ” Part 1. 

The Silviculturist from Sind and one forest, officer from Assam underwent 
a course of training in the statistical section. 

( vi ) Fieldwork — 

23 sample plots in Chakratn division (U, P.) were remeasured by the 
F. B. I. snmple plot party during May-Jane. 

The chir thinning research plots in the Demonstration Area, F. R. I., 
were maintained and remeasured according to prescriptions. 

The Brouisoncria papyrifera plot in the Demonstration Area wns also 
remeasured. 

(WO Staff— 

Due to the partition of India, the posts of ono computor and two field 
assistants remained vacant for about six months nnd one computor was 
transferred to the photo section for eight months. 

Three computers were permanently transported to the new statistical 
branch from 1st August. 

III. MISCELLANEOUS 


(0 Puhlicaliom — 

Abstracts of Indian forest literature were prepared regularly for each 
quarter of the year. 

The following publieations were issued during the year — 

1. Conference Proceedings of the VI and Y1T Silvicultural Conference*. 

2. Leaflet No. 38 (Urdu Edition) ** Land Use mid Erosion " by 
Jiigdambn Prasad. 

3. Bulletin No. 138 “ The Rocoiding of Soil nnd Site Characteristics in 

the Field, by Dr. A. L. Griffith nnd R, S. Guptn. 

4. Leaflet No. 00 rt Efficiency of Enumerations ” by Dr. A. L, Griffith. 

0. Jndinn Forest Record Vol. YIT No. 1, “ Seed Storage with Parficu- 
lai Reference to the Storage of Reed of Indian Forest Plants " by 
T. V. Dent. 

G. Bulletin No. 141 “Teak Soil Lntcrisuilion ” by Dr. A. L. Griffith and 
'R. S. Gupta. 

f 7.> Silviculture Research Code Vol. Ill, “ The Tree nnd Crop Meaaure- 
mcnt ilanunl ” by Dr. A. L, Griffith mul Jagdumha Prasad. 

Minimum,... 
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8. Indian Forest Records IYA No. 5, “ General Standard, and Commer- 
cial Volume Table for Terminalin tomentosa” AY. and A., by Dr. A.L. Griffith, 
Bakhshi Sant Ram and Jngdmnba Prasnd. 

List of contributions made by the Silviculture Branch to the Indian 
Forester, etc., during tlio year 1947-48. 


Title of the paper 

} Xnmo of periodical in which pub- 
lished with reference to Vol. No. 
and pago etc. 

Name of tbe 
Author 

1. Soil Erosion Surreys 

Indian Fortsltr, April 1917 Vol. 73, 
No. 4, pp. 140*154 

A. L. Griffith. 

2. Farm Forestry 

/. Forester, Vol. 73, No. 6. pp. 20G— 
11 

Do. 

3. A noto on Araucaria ctmflingtamii 

I. Forest tr, Vol. 73, No. D.pp. 211-14. 

K. L. Inhari, 

4. Further no ter on aerial reconnais- 
sance for forest officers. 

/. Forester, Vol. 73, No. 6, pp. 237.40. 

1 A. L. Griffith. 

S, The organisation of postwar sil- 
viculture research. 

/. Forester, Vol. 74, No. 9, pp. 401-2. 

* 

Do. 

0. Tho effort of burning on soil as 
affecting artificial regeneration. 

/. Forester, Vol. 73, December. 1047 

Do. 

7. Pruning in plantation 

t. Forester, Vol. 74. January, 1048 

J. Prasad. 

S. Thinning nppropos snow damage 
in G. dcoJnrei and P. erecl'n erops 

I. Forester, Vol. 74, February, 1948 

Do. 

9. Congostion of clamps in D.*lrie* 
tut. 

/. Forester* Vol. 74, Toll maty, 194*1 

K. L Xiihiri. 

10. Silricnlturo of ten species of 
bamboo Buitnblo for piper manu- 
facture. 

i. Fortier* Vol. 74, March. 1948 

■ 

J. Pound. 

(it) Enquiries — 




Routine enquiries and examination of working p’ans were attended to as 
usual. 


(tit) Documentation — 

All ledgering work was kept up to date but due to shortage of staff a 
large numbor of foreign literature had to be done by titles only . 

As usual, supplements were written to the list of books added to all 
institute libraries giving short notes on interesting books for the use of the 
provincial research officers. 

At the Seventh Silviouitural Conference a resolution was passed to revive , 
the supply to provincial and states research officers the list of titles from 
various periodicals and journals put into the Central Silviculturist’s ledger files, 
aud this is therefore being continued. 
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Tho abstracting of information of Indian forestry literature was also con- 
tinued, for supply to various scientific) abstracting agencies. 

The number of new ledger files opened were 38 specific and 6 general, 
bringing the totals upto 2,590 and (503 i aspect) vely at tho end of tho year. 
165 boobs, pamphlets and miscellaneous leaflets were added to the branoh 
library. The referencing catalogue was also kept up to date but due to shortage 
of clerical staff its revision could not be taken up. 

Tho ledger clerk was sont to Bengal Silviculturist’s office to collect somo 
literature for the ledger files. 

(ib) Photography — 

253 negatives and 1,645 prints were made. Of the new’ negatives 25 wore, 
photos taken an tour by the Central Silviculturist in United Provinces and 
rest wore taken at the Forest Research Institute. 

Tho total number of prints in the general sories is now 7,612 and in speci- 
fic series 7,372 against 7,385 and 7,287 respectively last year. Thus a total 
of 312 photographs was added to the collection during tho year, 

No lantern slides and stereo pairs were added to the collection. 

485 blocks were reproduced in Forest Research Institute publications, the 
Indian Forester etc., anil havo been added to tho collection. 

807 prints were prepared for different provinces and othor institutions 
and about 100 were made for reproduction in various publications. 

00 * V * size poor negative woto treated during the year. 

(e) Museum — 

Diic to the midden death of Sj. Darshan .Singh our museum, artist, no 
now work rould bo undertaken in the museum except repairs to the existing 
models. The post has bocn vacant for the last 7 months and has now been 
filled up temporarily, 

(at) Tours — 

Tho Silviculturist toured in the Tohri Qarhwnl state in May-Juno 1947, 
and visited Allahabad and Delhi in connection with the revision of the Manual 
of Law. The Statistical Assistant Silviculturist with a sample plot party 
toured in Ohakrata division to measure samplo plots. Tho Experimental 
Assistant Silviculturist toured in E. Bengal and in the Lansdowno division 
tl. P. and along with tho S. A.S. in Chakrata to learn samplo plot work 

(eti) Staff- ^ , 

The Silviculturist, Dr. A. L. Griffith, proceeded on leave preparatory to 
retirement lmuding over clinrgc to Slid Jagdambn Prasad on the 3lsb Decem- 
ber, 1947. The Assistant Silviculturist Slid D. R. N. Murtlii Row', remained 
seconded to the College for lecturing in Forest Engineering. Tho Soil Chemist 
Dr. It. S, Gupta, ’eft tho branch on his appointment as Agricultural Chemist 
to the U. P. Government at Kanpur. 

Wo’ regret to record tho deaths of Rhri Darshan Singh museum, artist, and 
B. M. Singh ex-surveyor of tho branoh. 
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CHAPTER m 

BOTANY BRANCH 


Si, sterna tie Botany— 

1. Ilci barium —Repair ami incorporation of the herbarium specimen-. 
pioci*«li‘<l on the usual line-. 1 , 100 specimens, ]>nrtly cmrent rereipf-s anti part- 
]y accumulated were Ian) in. Among the more important acquisitions 

of the veal weie the collection*:. mostly grasses, of Dr. N. L. Bor, O.I.E., from 
Sikkim and Tibet, of Sir Basil Goultl from Bhutan and Sikkim, of Dr. 1J.F. 
Mooney . I.F.S., from the Eastern States and various parts of Ori«sa, and a 
consignment of about 223 specimens received on exchange basis from the Direc- 
tor, Botanic Garden. Singapore. 

The material of the family Scrophulurinceao amounting to some 1,280 
sheets which had been loaned out befoie the outbreak of war to Dr. F. V. 
Pennell, of the Academy of Natural Sciences. Philadelphia, in connection with 
In- monograph of the Scrophul.iriaccac of the Western Himalayas was received 
baok during the yen. A large number of new species described by him are 
ba ad or our collection. It sens rearranged and put back in the herbarium. 

In addition to the treatment of incoming and borrowed material, several 
thousand specimens which showed signsof the presence of beetles were removed 
from the herbarium and passed through the fumigation chambci. These 
include the genera Bi.i'chid, Luduca Cnpis, Oenothera, Pcllepfiorum, Tianun- 
out us and .Uhngahts besides materials of the families Ciuciferae, Cappari- 
tlurrn •, and So’/inacrar. 

2. Photographs and I)ntmng*. — 6(1 photographs and 18 di livings wet e 
added to the existing collections during the year under review. 

3. Loan, distribution and aiquhition. — A large niunbei of specimens was 
Rent out on loan for purposes of study to various Institutions in India and 
abroad. The enrire collection oT tlic family rurutbitaccac totalling about 710 
sheets was foi warded to Sir William Wiiglit Smith, Regius ICehpcr, Royal 
Botanic Garden, Edinburgh, for the u-e of Mi. Chakravnrty in connection 
with hi revision of the Indian Gncurhilacrae. 1.070 sheets of the genus 
(Jreu in new sent to .Mi. A'. Nnniyanaswami of the Botanical Survey of India, 
Calcutta. 47 sheets of Crolaltmo and 9 of Pajnver were loaned to Prof. 1C. N. 
Kmil of the Agiicultm.il College, Kanpui. A Jaige number of Indian grasses, 
mostly of the genera Voa, and Jsehacmum was forwarded to the Diiector, 
Royal Botanic Gardens. Kew, for the use of Dr. N. L. Bor who is engaged on 
the revision of the Indian Gramineao. 

A total of 741 specimens was donated to the vutious lieibarin. Of these 
732 specimens mostly grasses and carox were sent to the I16yal Botanic Gardens, 
Kew, ft to the Edinburgh herbarium, '5 sheets of Salaginclla to the British Musoun. 
Natural History. 227 specimens were received in exchange fiom tho Diiec- 
tor Botanic Garden, Singapore. 

4. Ideiitijicatimi , — As usual a gieat deal of identification veil was c.micd 
out for the various provincial foiost and agricultural departments, commercial 
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firms, educational institutions and many others. Among tho moro 
important collections received for identification during the year the following 
are worthy of note : — 

About 150 specimens sent by Dr. H. F. Mooney, C.I.E., I F.S., from tho 
Eastern Staton, 420 from the Tibet and Rikltim collected by Dr. X. L. Bor, 
18 from Lh.asa forwarded by Mrs. R J. Guthrie of the British Mission and 48 
collected from Kashmir by Dr. It. R. Stewart, l’rintiipal Got don College, Rawal- 
pindi. 

Tho following are the larger contributor* of the many useful collodions 
iccoived for determination during the year besides those mentioned .dime; - 
Sir Basil Gould from Bhutan; Disease Investigation Oflicor, Ilissnr, Superin- 
tendent llorl ieultural Operations. New Delhi ; Conservator of Forests, Working 
Flans and Utilisation Circle, East Punjab ; Land Management OHicoi, Ht.iwah ; 
Silviculturist. U.P., and N.W.F. Provinces; Cut.dor, B.iroda Museum ; Dr. 
.Toliri, Dungar College, Bikaner ; Prof. Balwntit Singh, Avureedie College, 
Banaras ; Prof, of Botany, Royal Institute of Science. Bombay ; Dr, Snva.dava 
of the Allahabad University; Dr. Misr.t, Prof, of Botany, S.mgoi fJniveisitv 
and Imperial Economic Botanist, Indian Agricultural Research Institute 
New Delhi. 

Specimens which could not be satisfactorily dotcj mined at Dehra Dun, 
were, as usual, sont either to Kcw or Calcutta for identification oi eonfiinvit ion 
of the names suggested. The help icndered l>y these Institution* is greatly 
appreciated and hereby acknowledged. 

5. Nomenclature. — Several enquiries on nomenclature piobloms woic 
received and dealt with during the year. In addition to the above, I)i. ILF. 
Mooney, C.T.U., I.F.S., scut his supplement to Ilninc’a Botany of Bihar and 
Orissa with the request that the names adopted by him should be cliwkod ac- 
cording to the International Rules of Botanical Nomenclatmo. This naturally 
consumed considerable time as it involved both nomcnclnturnl and taxono- 
mienl investigations. 

C. Library. ‘ — Eighty one books dealing with various aspects of Botany, 
besides the usual periodicals were added to the library during the year. In 
addition to the above a number of reprints and pamphlets picsented by various 
authors was also received. 

7. Seed Supply . — Demand foi seed inquired by provincial foiest oilieois 
and overseas con espondetits increased considerably. Our seed exchange list 
was as usual .sent to 85 Institutions m India and abiond with whom regular 
exchange lolations c.\-is(. 220 packets and about 15 lbs. of seed were supplied 
to our various coriespondents during tho year. Plant material foi icsemoh 
and demonstration work was also fonvarded to a number of correspondents m 
India and outside. In addition to tho above, arrangements were made 
for tho supply of seeds against, a large numbm of indents for which seed could 
not bo collected locally. 

8. J lot mu' rat (la ideas and Ilerbarhon. — Fioni several points of view tho 
year was very sathfactory for the W'olfaioand development of plants as adequate 
rainfall cvonly distributed helped considerably to counteract Ihe very dry 
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season recently experienced. Spring weather was favourable on the whole 
resulting in the early display of the mixed herbaceous border, sweet peas and 
other winter flowering shrubs and trees, 

Inspite of occasional labour difficulties work in the Botanical Garden and 
Arboretum progressed satisfactorily. In the garden, nursery 6tock of orna- 
mental trees, shiubs and climbers had again to be increased owing to the large 
demands that had to be met. In addition a large number of plants wbtc also 
raised for planting in the Arboretum and Botanic Garden. 300 plants and out- 
tings were distributed to various correspondents. 

A large portion of tko torraco of the main building which was put undor 
temp wary cultivation during the war years was brought under movable con- 
dition by removal of stones and boulders, levelling and planting with grass, 

350 plant-, representing 7 families and 11 genera wore planted out in the 
Arboretum Little damage was done to plants by frost as the winter was 
cinip >i.itively a mild one. 

9. Miscellaneous.— A very large number of enquiries covering a wide range 
of subjects, namely botanical, horticultural, economic distribution, sources of 
supply and availability of plants and botanical literature was received and 
dealt with. In connection with the partition of India considerable time of the 
staff was spent m evaluating assets etc., and in sorting duplicate herbarium 
specimens for Pakistan. 

10. Public’Uions. — A paper on ‘ A L ! ttle-known Bnrmeso Bamboo ’ by 
Mr. II. B. Raizada was sent for publication in the Indian Forester. 

Parts XXV, XXVI and XXVII of the serial' Some Beautiful Indian 
Climbers and Shrubs ’ by Dr. X. L. Bor and Mr. M. B. Raizada, were published 
in the Journal of the Bombay Natural History Sooiely. The genera dealt 
witli arc Hibiscus, Passiflora and Antigonon. 

Mycology— 

11. Study of Indian wood rotting fungi * — 

(«) Wood rotting tests on hardwood ns well as coniferous fungi detailed 
below were completed : — 

(t) 4 months tests on 12 coniferous fungi including two species 
each of Poria, Pblyporus, Lenzites , and one species each of 
Pleufolus, Menilivs, Polysticlus, Fomes, and SchizophyUum and 
one form belonging to Thelopkoraccao. 

(«) 1 months test on 22 hardwood fungi including 6 species’ of Poly- 
stictus, 5 species of Fomes, 2 species each of Trametcs, Folyporus 
Stcreum and undetermined rot fungi on Ascn treated bridgo 
one species each of Collybia, Rosewood and rot fungus of untreat- 
ed woodon bridge. 

(in) 8 months tost on one hardwood fungus Lenzites rependa. 

(iv) 12 months test on one hardwood fungus Lenzites rependa. 

* Sumo of theso fnngi lm\o boon sent to Kow for identification, nnd others are waiting for 
confirmation after o critical onotomical Ciemlnation. 
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(b) Wood rotting tests on hardwood os Troll as coniferous, fungi de 1 
tailed below are in progress — 

(*) 4 months tests on 7 coniferous fungi including 3 species of Porta, 

2 species of Agaricus, one species each of Met ulms. Paly pot ns and • 
■ Stereum. 

(ii) i months tests on G hardwood fungi including one species each of 
Thelephora, Ilymenobhaete, Polyporus . Fames, Polystictus and 
Agaricus. 

{Hi) 8 months tests on 4 coniferous fungi including one species each 
of Agaricus, Merulius, Polyporus and Poria. 

(iv) 8 months tests on two liardwood fungi including one species each 
of Polyslickts and Poly poms, 

12. Investigation of fungi attacking coniferous timbers — 

About 110 specimens of fungi attacking coniferous trees and timbers were 
collected from Chakrata. Cultural studies of the undermentioned fungi have 
been conducted on neutral Malt Agar Badeock’s medium, and Tannic acid 
medium : — 

Agaricus spp. on Pirns excelsa and Q. scmecarpifolia ; Polyporus schvei- 
nitzii on P. morinda; Polyporus spp. on Q. semecarpifolia ;Polyilictus spp. on 
Q. incam ; Poria sanguinolenta on deodar ; Poria spp. an A. pindtow. deodar and 
P. excclsa ; Thelephora on P. morinda and Q. semecarpifolia. 

13. Causes and formation of Gauj. — In connection with investigation of 
sal diseases, the Mycologist undertook a two weeks tour in Bihar (Palamau, 
Saranda, — ‘Kollian and Poraliat division). v lie studied the incidence anil’ pre- 
disposing causes of stem, stump, and root diseases of Bal and its oilier hardwood 
associates. He also went to C. P. (Balaghat and Mandaln divisions) on 3 
weeks’ tour. He investigated the pathological symptoms of frost affected 
types of sal. He observed that in frost, pockets brown heart rot fiingrs 
{Gauj) was associated with drying of advanced trees in gioups and sporadic 
death of immature stems, nc albo observed that the trees on the drier slopes 
were desiccated more by silver grey hcaTt lot fungus {Tramples' incerla) accom- 
panied by heavy attack of Jlnplorcrambyx. than by diought as frequently 
reported by forest officers. 

14. Dry tot of hard wood limber. — Fungi causing diy tot on Terminalia 
tomenlosa. Eucalyptus spp ,,Eugeneu spp., and sal were isolated and the follow- 
ing cultures have been established : - 

Pomes two spp., Pohjslichis two spp., Poria two spp., and two 
polyporoid organisms. 

15. Pathological survey. — Observations on diseases of forest trees wore 
made in-field ; collection of field data and the predisposing causes were record- 
ed for further work. 

16. Wilt and die back. — Work on Wilt and die back of slihham Hair 
babul and Casuarina was carried out as routine work. Due to innumerable 
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pressing enquiries fioni tiie various forest authorities, it is necessary that i? 
gular w oik .should be carried out on the bag’s of long term icsenrch. 

17. Routine viotl . — 

(i) Tea' long . — Lcctiucs m Mycology and Pathology wore doliveied to 
the students of the Indian Forest College 

(n) Minntenvice of Cultuias .— About 230 cultures weic being maintain- 
ed and 30 n*>w cultures wcie added to the stock. 

{nt) Eriminaiion of seal — The seeds of different species were examined 
foi the presence of « ljarious fungi before being sent to foreign 
conntiies. 

(id) Ex tmtnalion oj plywood samples for fungus . — 39 specimens re- 
ceived from the officer in charge, Wood Preservation Section were 
examined. 

(y) Routine enquiries . — Routine enquiries from various forest officers 
nnd branch officers of the Forest Research Institute were dealt 
with. 

(ri) Maintenance of herbarium aiul museum — 142 specimens of wood 
rotting fungi were collected and added. 

(mi) Photographic and colourel plates and lantern slides collection . — So 
photographs, 10 colouicd plates and 7 lantern slides of fungi weie 
added to the existing collection during the year under report. 

(mu) Fungus specimens were given to Central Agricultural College, 
Delhi and Pakistan Forest Institute. 
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CHAPTER IV* 

ENTOMOLOGY BRANCH 

The charge of the Forest Entomology Branch was hold by Mr. J. C. M. 
Gardner, C.I.E.,I.F.S., from 1st April, 1947 to 16th May, 1947 (afternoon) when 
he proceeded on leave preparatory to retirement. Mr. A. H.Khon, I.F.S., Syste- 
matic Entomologist, held charge of the branch from 15th May, 1947 until 12th 
September. 1947. AsMr. Khanliad opted for Pakistan, Dr. K. A. Chowdhury, 
Offieer-in-charge, Wood Technology Branch took over and held current charge 
of the branch from 13th September. 1917 to 29th February, 1948 in addition to 
his own duties. From 1st March 1948. Jlai Bahadur Dr. N. C. Chatterjee was in 
charge. 

The post of Systems tic Entomologist wn s held by Mr A. H. Khan from l„t 
April, 1947 to 26th June 1947, when ho handed over charge of the post to 
Dr. It. N. Matbur. 

Borers of newly felled timbet.— A preliminary investigation on the borers for 
four over-green species, Valeria imlica , Dipterocaiyms indicia*, Tcimimlia beleriea 
and PolijaW/ia coj}coin'c\ was conducted at Kannoth, Wynaad Forest Division, 
Madras and the results reported in detail in the report of the Entomologist foj 
1940-47: 

The results clearly emphasise the necessity of carrying out similar investi- 
gation in different climatio regions oflntlin, because the seasonal incidence of the 
borers, particularly of the family Bostiioliidac varies considerably in different 
localities. On the above lines experiments have been started in West Kauara 
Division, Bombay, on the borers of Terminalia tomerioca, Teminalia belerira, 
Eugenia fambolana and Adii\a eordifolia from December 1947 for a period of 12 
months. 

- Borers of sal bribe;, — Experiments on the pre\ ention of borer attack on sal 
bailies (poIcB if ? feet girth) wore started in April 19<G at Jhajia, Dehra Dun 
Forest Division. Bailies were felled quarterly in April, July, October and Jan- 
uary and exposed to attack with bark and without bark, in the shade and 
in the open, to determino the effect of these treatments on insect attack at differ- 
ent seasons of the year. Sal bailies felled in April and debai lead immediately or 
a month after keeping them flat raised on skids in the forest shade, are damaged 
by hostrichid powder-post beetles. Immunity from the attack of borers is 
obtained if bailies are debarked ? months or over after felling. The longer the 
period the bailies are kept with bark on, the more serious is the damage caused 
by XyloUcchus smei aCerambycid sapvood borer, lloploceiaihlyj; spinicomis, 
the hcartwood borer and also by Curculionidae. On the other hand balliesfclled 
iu April, *kepfc flat, raised on skids, out in the open and debarked after three 
months, remained practically immune from bostrichid powdcr-postbeetle atta< k 
and no serious damage was done by any other borer. If debnrke d immediately 
after felling or one to, two months after felling they are attacked by powder* 
Josh beetles. If kept in the opea'with bark intact for over three months, they 
are liable to serious damage by Corambvcidae, Curculionidae and other boyars, 
JUOPBIDDuu. 
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Bailies foiled in the lains dining July and kept in the forest shafobotii with 
and without bark uoio found to be badly attacked by Ornmbyeidac, Curculio- 
nidue Inthribidue Seolylid pin-hole borer. While tho«c kept in the open 
and dcbtiiked three month" after r eliint icnmined immune to bostriohid attack. 
Belli'"- debarked immcdiatelv or one to two months after felling were damaged 
b) pov d”t post beetles. If debarking is postponed later than three months, 
the bailies arc seriously infested with Xytolrechvs smz> and other Cerambycid 
borer* and abo by pin liole boieis. 

Bailies felled after the inins during October, debarked immediately, and 
kept m the Licit shade remained immune to bostiicbid powder-post beetle 
attack. Bailies debarked one to file months after felling aro attacked by 
bostiicbid" and if debarking is further delayed the bailies are made useless 
by additional infestation r f Cerambyridno boreis. Bailies felled after the reins 
during October kopt in the open mid debarked two months after felling remained 
flee fiom Bostiicbid attack. T ight attack of pin-hole borers develop) if debark- 
ed immediately or one to four months after felling. 

Bailies felled in winter during December nnd kept in the forest shade, if de- 
barked m onre 01 after a period of one to five months after felling arc liens ily 
at incited by Bostrichid powder-poet beetles. If debarking is delayed to six 
month- or over after felling the bailies a re made uscles- bj Xylotrcchus smei, 
dcofe*f f /tobnencea and othci loneicorn botets Bailies felled in winter dur- 
ing December, kept >n the oj«n nnd debarked P months after felling remained 
free from powder-post beetle attack. Bailies debarked immediately or one to 
four months ift* r felling were heavily nttr.ked by po)cirr-po4 beetles. 
This and work on similar linos conducted in Pambalpur Forest Division, Orissa 
are being examined bv. the Statu tioinn. 

Borers of Bowcllia serralOf (salai) 

1 he lay out of the experiments has been giten in the last report. The 
result" obtained are that planks obtained from togs of monsoon (Angust) fellings 
both controls and under treatment icmained free from powder-post beetle at- 
tack. Ileal y attack by powder-po=t beetles, particularly by Sinorrjlon couth, 
took pi ice in planks, (both control nnd under treatment), obtained from logs, 
of spring (Feb) aarv), summer (May) and winter (November) fellings. The pos- 
sible explanation is that natural depletion of starch and sugars takeaplaco much 
quicker in the monsoon than in other months of tbo year. The quickest period of 
depletion ii 30 days ficm the time of felliugduring tbo monsoon. No apprecia- 
ble natural depletion of starch nnd sugars look place in log? nnd planks obtained 
in the spring, summer and winter felling". 

Use of D.D.T, ogam! iwod boms 

Jlesult3 of pi eliminnry experiments w ere reported last year and observations 
were continued during the yenr also. In April 1917* 11 planks 1 inch thick of 
Albktia proccra wero sprayed st on after conversion with 2 per cent D.D.T. — 
benzene emulsion nnd 1 1 planks wero kopt n s controls. The trea ted planks hat c 
remained free from insect attack so far while the controls have been keaiily 
attacked by powder-post hectics. Albiszia proccra billets swabbed with 2 per cent 
D.D.T.— mustard oil emulsion and 2 per cent D.D.T. — benzene emulsion in 1946 
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have remained free from borer attack for the last two years, with only one appli- 
cation of these chemicals. The contiols were heavily attacked. Six billets of 
Albizzia procora treated with a D.D.T. proprietary preparation , Ecu tokil Timbei 
Fluid B in 1946 have also remained fiee from borer attack for two years. In 
another experiment started in April 1947, ten billets tf Albizzia ptocera were 
dipped in a 2 percent D.D.T.— must, ml oil emulsion. The treated billets re- 
mained free from insect attack while the controls were heavily attacked by 
powder-post beetles. Experiments with D.D.T. on newly felled timbers against 
attack by powder-post beetles rre in pre press in West Kanara division, Bombay 
and with D.D.T. and Gammexnne on plywood at Dnndoli Plywood Factory, 
N. D. Kanara, Bombay. 

Resistance of various timber species ( untreated and treated) to Termite attach 

Untreated timber. — Experiments were conducted in September 1916 >n 
Debra Dun. The following species were selected : 

Deodar ( Cednts deodara), mango ( Mangifera indica), toon (Cedrela toona), 
slrisJiam ( Dalbtrgia sissoo), sain (Tcnninalia tomentosa) and sundri ( Ileritiera 
minor). Two pieces each, 8 inches long, \ inch thick and 2 inches wide of each 
species, were kept in series on ground in the grave-yard, half the length above 
ground and half under-ground. Deodar has remained free from attack while 
the others have been very slightly attacked. The observations are being con- 
tinued. 

Treated limber. — Six ineb billets of Albizzia proceia, treated with Bonfokil 
Timber Fluid B, a proprietary D.D.T. preparation, were subjected to grave- 
yard tests with controls. Plight grazing by termites was noticed in the treated 
pieces while the controls have been attacked by termites. 

In preliminary experiments conducted with material tieated withacoating 
ofwax, it was discor crcd that gunny sacking and bamboo if coated with wax and 
subjected to grave-vard tests would ward off termite and ghoon borer attnek. 

Borers of felled bamboo 

Dchra Dun. — Investigations on starch depletion on felled culms were con- 
tinued in Dehra Dun with a view to determine the effect of age of culms, size of 
culms and climaticnl factors on depletion of starch. The experiments were start- 
ed in 1946 and planned tc run for a poriod of three yean. New culms of 1914 
rains were marked and labelled, in order that the age of the culm is known at th© 
time of felling. Each month tluco culms are felled and thcinitinl starch content 
at the time of felling is recorded. Olsorvntions flic made on the felled culms 
weekly and any depletion of starch and attack by the bamboo-ghoon is nlso 
recorded. The culms are keptoxpe's'd to bnmboo-glioon (Dinodcriis spp.) attack. 
The factor of rain seems to play a groat part in tlw depletion of starch in freshly 
felled culms. The data will be analysed statistically nl*o. 

Bombay. — Experiments in clump curing or bamboo (Bambvsu atyru linaeca) 
are in progress in Eamanguli Rnjgd, West Kanara Forcgt division since 
December 1947. ' 
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Teak Defoliators 

The plan of work lias been described in the last year’s report. Whentbo 
purposed .iddifcional st.<ff required for this work is available, a field paity would 
be posted at «i suitable place in South India. Reports sent by the local forest 
officers indicate that verj lurid attack of the teak defoliators, Hapalia macha- 
emits and Ihjblota pile) a occurred between September to November in'Coorg 
and between Octobei to January in Wynaad. The defoliation was reported to 
be heavy in th- Chedletb Range, Wynand during February. In the Nilambur 
teak plantation light and spoiadic defoliation was noticed from May to Novem- 
ber. 

Insect pests of Quercus incana 

Owing to disturbed condition prevailing in the Punjab, no work was under- 
taken withtlr oak leaf i oiler.-, Apodcrus spp., and the oak borer, 'Aphrodisium 
hardioickiamnn 

Insect pests of Casuarina cquisctifolia 

At the request of the Bombay Forest department, investigation on the 
oiofvt pests oi Camarinn equiselifolia has been taken up and organised. The 
investigation would be carried out by tlie entomologist’s field party, working 
in W. Kanarn, Bombay for a period of one year. The insect responsible for 
causing damage to Casual ina equiselifolia in the nursery, is Gymnogryttus ku- 
tnerali which clips the tips of young plants, causing heavy casualties in the 
younger stage- ofgiowth. Experimental plots have been laid outatCbitakuUa, 
Har vada and Honovar in W.D. Kannra Forest division for field observations and 
control work. Biology of tLe pc' t is under investigation both in the field and at 
f hc Debra Dun Lisectary. ^ 

Spike disease of sandal. 

Assistance was given to the Madras Forest department, engaged in the ento- 
mological investigations of the spike disease of sandal by identifying the insects 
caught on sticky papers and also found dead inside tho experimental cages. 

Pests of Terminalia paniculate fruits 

Localforest officers from Kanuoth and Palghat, Madras jentseveralsamples 
of flowers and fruits to in eestjgatc the species responsible for the non-formation- 
of fruits in these localities. Samples examined, so for, show \ ery little evidence 
of insect datmgo. 

Systematic Entomology 

The Systematic Entomologist was completely occupied with the identifica- 
tion and disposals of large number of insects associated with the entomological 
investigations by this branch. The main reference collection was augmented 
by tho addition of £>G new species. Additions have been made to theidontified 
collection of lspidoptorous laivae also. In addition, identification work was 
done for the Government Entomologist, U.P., Research. Officer, R.8.C.R. 
Station, Palloin, Tiavancore ; Technical Development Establishment 
Laboratories, Kanpur ; Lecturer in Zoology, Madras Christian College 
Tambaram, Madras; Conservator of Forests, Colombo, Ceylon and East Asiatic 
Company, Rangoon. Contact with foreign specialists is beingtevived gradually 
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iuid mnteml pending identification i-, hi mg received I nek. Sorting of speci- 
men? for the Dominion of Pakistan was carried out also. 


Education 

Instructions in Forest Entomoloav fo the students of Indian Forest College 
and Indian Forest Ranger College \\< !■■ given npUI September by Dr. R. it. 
Mathur and fiom Seplembu to Mnnh hv Dr. P.N. Clmcterjee. Short courses 
on the protection ofwoodandbambw - were given to several parties cf personnel 
from the Army and Military Engineemg Service and uko to forest officers. 

' Oninal 

During the year 268 consignment i f insects end wood specimens wo.ro re- 
ceived and 130 enquiries were answered. In theln?ectniy 179 cages for defo- 
liators, 39 cages for timber boiers and 22 cages for seed borers w ore under opera- 
tion during the year and a total of 3166 insects were reared. 

Tours 

t 

Mr. A. II. Khan, Systematic Entomologist, nndeitook a tour of the Bombay 
Presidency, from 21st April, 1917 to 15th May, 1917. Dr. R. IT. Mathur, Offg. 
Systematic Entomologist attended a meeting of the Indian Council of Agricul- 
tural Research, Now Delhi, i i oonnei 1 1 < n with the Tt rmite Scheme, in December 
1917. Mr. B. M. Bhatin visited the Wynand Forest Di\ ision, Madia?, from 5th 
May, 1917 -o Dili June, 1947. Mr. Bhatin and party paid visits to Jhnjrn, 
Mail, nil Range, Del.ro Dun Forest Division during April, June, July, August 
and November. Th. Balwnnl Singh undu took a tour of the Dhnrnmsnla 
Range, Punjab, from 1th June, 1917 to 26tli June, 1947. A field purty consisting 
of Messrs. A. M. Pus f ord, Mohan Lai and Clmndra Bahadur has been sent out 
on tour r.n 15tli Decomber 1947 to Kurw.ir, West Knnara Division, Bombay 
Presidency foi a period of uu. year. Mr. Blintia was on four ficm 31st Decem- 
ber, 1917 to 29th January, 19 18 to Smnbalpm Division, Orissa and some parts of 
Eastern States Agency. Dr. N. C. Clmttcrjee. Forest Entomologist, paid n virit. 
to Calcutta to attend the meeting of the Governing Body and Advisory Booid of 
the Indian Lac Cess Committee, held on 30th and 31st Minch 1918. 


Publications 


Gardner, J.C.M. 


1947. Larvae of the Noetuidnc ITJ. Trails. 11. Ent. Soc. 
London. 98 : 59-90. 


Mathur, R.N. 
Khan, A.1L 


1947. A note on the larvae, of Tiox procerus Hur. (Scarcru . 
haeidae, Col.) Indian J. Evf. 8 (1) : 31-32. 

1947. Larvae of Cnnthmiodea (Coleoptera). Indian I, Ent 
8 (1) : 121-129. 

1918. A list of described immatuic stages of Indian Coleop- 
tera, Indian Foi. Fee. 7 (5) : 163-190. 

1917. Notes on the Biology of some Mnntidae. b dianJ.Ent 
8 (1) : 89-106. 

i 9 17. Insect borers of newly felled limber and their control 
Pint 1. Indian For. Bull. 136. ' 
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In Press 

Bliatia B. M. Plant defoliator parasite complex in the biological 

control of Teak Defoliators. 

Gardner, J.C.M. Lsuvno of Noctuidae IV. 

Mathur, R. N On the Immature stages of some Psyllidac — Indian J 

Ent 

Lib) ary. 

During the year 189 hooks besides periodicals were added to the library. 

Much time of the Bianch was token up during the year in evaluating the 
assets etc., at the time of partition and also in sorting out entomological speci- 
mens for Pakistan. 

Three of the suboidinatc staff and one peon opted for Pnkistnn and these 
posts have not yet been filled up. 
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CHAPTER V 

WOOD TECHNOLOGY BRANCH 
Staff 

Dr. K. A. Cliowdhury was in-charge of the Branch throughout tho year. Ho 
was also in charge of President’s Office for about 2 n ecks in June 1947, when 
Mr. Stewart, President, was on casual leave. In addition to his own duties he 
held charge of Publicity and Liaison Branch from May 31st to July 3, 1947, 
during the absence on leave of Rao Sahib B. S. Chengapn. Again, Dr. K. A. 
Cliowdhury was put in chnTgc of the current duties of Forest Entomology 
Branch from 6th Sept. 1947 to 1st March 1948. 

Mr. Tv. Ramesli Rao was appointed Assistant Wood Technology Officer 
nit'i effect from 9tli December 1947 and Mr. S. K. Purknyastlui was appointed 
Rosoaich Scholur from December 23, 1947. 

Two Laboratory Assistants and one Lab. Attendant opted for Pakistan 
and left the Branch. The post held by the«c men remained vacant during the 
rest of the year. 

Research 

(«) Work on the preparation of keys accompanied by photomicrographs for 
the important commercial timbers of Assam and Bengal remained held up for 
v nut of staff. 

(b) Research on growth activity and variation of starch content in girdled 
t rees was started in Bihar in co-operation with Wood Seasoning Branch. Tho 
species selected wore Tcrminalia tomentosa, AnogciMis lalifolia nnd Ptcrocarpus 
mnupiuni. 

The study on the offcct of girdling on growth notivites of Anogcissus lalifolia , 
ISuacma iambolam nnd Tcrminalia lomen'osa from the United Provinces was 
continued/ Data collected from micio-blocks wwc analysed. 

(c) Study of “ Red Cutch ” (Acacia chundra) as a substitute for Lignum* 

- vitae for tho 'manufacture of tail-shaft bearings in ships was further continued. 

Many sections Mere cut from materials collected from different parts of India. 
Considerable difficulties were expexicnccd in obtaining thin nnd uniform micro- 
scope sections for detailod anatomical study. 

(d) Auitomhnl study of tho woods of the fnmily Diptorocarpaccio was con- 
tinued. Timbers which did not respond properly to tho treatment of IIP wero 
rc-treatcd nnd sections of a number of them were successfully cut and mounted. 

(c) Anatomical study of the woods of tho family Mcliaccae was continued. 
Twelve specimens of Cedrcla toona from various localities wore cut and mounted. 

(f) Anatomical study of tho woods of tho fnmily Lauraccac was iul&rrupt- 
od due to lack of staff. 

(g) Anatomical investigation of Indian spruce and fir for finding out thoir 
suitabi'ily ns aircraft materinl was further continued. 

(It) Work on the determination of the rate of d iametor growth of Tcrminalia 
mgriocarpa and Duabanga sonncralioides in the dead and dying areas in Sadia 
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Division, Assam was continued. 108 micro-blocks collected for this study were 
all cut and mounted. Nccossmy micro-chemical and anatomical data were col- 
lected for analysis. 

(i) Tho study of relation betw een height, and diameter growth in some trees in 
the pole stage was staitcd in tlio Silviculturn [.demonstration area. Anumbcrof 
cuttings for* mieioscopic.il stud} vvns taken out from Araucaria cuitninghamu. 
Ilovcma fallen, Meha ozrdaracU and Mickelia champaca. All sections were cut 
and micro-chemical test-, t .lined out. Necessary auntomical data were collect 
ed for each species. The < olleetion of data was completed and the lesults were 
being analysed. 

(j) To study the effect of girdling on growth activities of Shorea roluita 
(sal), 10 micro-blocks tv ere takeii out from girdled tiecs (Timli Kongo, Dehra Dun 
division) for microscopic examination. The experiment had to be given up due 
to sovere attack by insects. 

Idcnlijicalion of voodi. 

The Binnch was busv throughout the year in examining a huge number of 
timber samples both in the form of finished articles and raw material which tv ore 
sent by the Army, Air Force and other Government Departments, and various 
industries of the countiy. Identification was done and necessary advice was 
given regarding substitute- anil suitability of timbers for specific purposes. In- 
formation was also supplied regarding availability and uses of timbers. The 
most important enquiries tv ere received from M/s. Plywood Products, Sitapur ; 
M/s. Alilowalia & Go., Delhi ; M/s. Nathu Lai Shiynarayan Gattani, Jalgaon ; 
M/s. Garden Reach Works Ltd., Calcutta; M/s. Pestonji Jnnmsji & Co., 
t Bombay ; M/s. United Scientific Industries, Ludhiana ; M/s. Jamuna Plywood, 
Dclira Dun; Mr. Gilbert U.S. A. ; M/s. Hindustan Plywood Ltd., Cannanore; 
M/s. Orissa Plywood Industries, Cuttack; Assam Railway & Trading Co., Ltd., 
Assam ; Forest Utilisation Officer, Madras ; M/s, Dhansiri Raw Mills Ltd., Assam; 
M/s. Phoenix Plywood Co. Ltd., Kottnynm (South India) ; “ WIMCO ” Factory 
t South India ; M/s. A.R.M.C. Mowjee, Calcutta ; Chief Commerical Manager, 
Bengal & Assam Railway : M/s. Malabar Plywood Works, Feroke ; M/s. Dhnna- 
mall Silk Mills, Vnrnchhn Road, Suiat ; M/s. Travnncore Plywood Industries, 
Ltd., Pulanur ; Mino Manager, C.P. ; BIangauc.se Ore Co ; The Conservator of 
Forests, Working Plan and Survey Circle C.P. & Bcrar, Nagpur ; M/s. C. Lazarus 
* & Co., Ltd., Calcutta ; M/s. Sundeidas Saw Mills, Bombay; Indo-Iraq Trading 
Co., Bombay ; G.I.P. Railway Woikshops, Matiuiga, Bombay ; Hyderabad State 
.-(Dccoan) ;M/s. Standard Wood Products, Yesvantpur : M/s. SirsilkLtd., Masciet 
. Manzil, Abid Road, Hyderabad Dn. ; M/s. Hind Provincial Flying Club, Lnck- 
„ now ; D.F.O. Ranchi Division. J3ihai , M/s. Birla .luto Manufacturing Co. Ltd., 
Calcutta ; The Gauison Engineer, RIN/RIAF,Tnmhaiam ; M/s. Addison & Co.. 
Ltd., Bangalore ; M/s. South India Plywood Industries, Kottayam ; M/s. United 
Importer Corporation, Bombay ; M/s. Chnmpaklal & Co., Billhnora and the Con- 
servator of Forests, Sirmonr State. 

t v * 

, During the year altogether 1G2C timber specimens were identified. 

¥ ■ 



Special enquiries and defects in limbers 

Tlic important items handled under this head are given below : — 

(1) The examination of archaeological specimens sent by the Director- 
General of Archaeology in India from the Harappa Excavations (2000 B.C.) 
was continued. The results appear to be very interesting. A short note on the 
timber so far identified has been sent to tho press. The final report is under pre- 
paration. 

(2) The examination of an ancient wood, said to" be from sacrificial stand 
(2nd Century A.D.), which was received from the Director-General of Archaeolo- 
gy in India, has been completed and a note has been sent to tho Director- 
General of Archaeology for his perusnl and remarks, 

(3) Examination of 110 Teminalia (omentosa poles sent by tho Central 
Silviculturist for finding out whether these would produce figured wood. All the 
samples came from poles which were raised from seeds collected from figured 
laurel trees. Tho examination at this stage of growth did not reveal any figure. 
There was no licartwood formation and no twist of any significance could be 
traced in tliem. 

(4) Tho examination of 18 samples of Melia indica sent by Officer in charge 
Timber Testing Section for finding out the reason for marked difference in their 
strength values. The microscopic examination revealed that very poor strength 
figures were not duo to any serious anatomical defects but was mainly due to 
very heavy attack of fungus. The samples which gavo very high strength data 
were free from fungus attack. 

(5) A large number of pulp sheets prepared with mechanical pulp of 
Stcrculia campayiuhta from tho Andamans, was examined to find out the reason 
for low “ burst factors ” and •' breaking length ”. On microscopic examination 
it was found that peculiar shape of ultimate fibres and bad fungus attack might 
have been responsible for the two defects mentioned above. 

(6) Samples of Stcrculia alala received from the Andamans were examined 
under tbc microscope with special reference to their suitability for mechanical 
pulp. In comparison with Stcrculia campanulala, Stcrculia alata appeared to 
be better for the production of mechanical pulp. 

(?) Eight discs of Sagcraca listen, which showed considerable variation in 
their impact bendiug test results, wore recoived for anatomical study and finding 
out the reason for erratic behaviour. Microscopio examination revealed tho 
following reasons for variation in strength : 

i (a) Presence of mucilaginous fibre. 

(6) Heavy deposits in parenchyma colls and rays. 

(c) Variation in tho rate of growth. 

[d) Thin-walled fibres. 

(c) Fungus attack. 

(8) Examination of wood of Trcma orienlalis tofir.d out its suitability for 
mechanical pulp, was completed. 

UlOFItTDDtm. 
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(9) D.F.O. Kalimpong Division, West Bengal, wanted to know whether 
locally grown Crgplomcria japonica wood would be suitable for the manufacture 
of mechanical pulp. Ibwasnot possibleto givo a definite reply. The samples 
examined showed a great variation in anatomical structure and into of giowtli. 
Further investigation will be necessary to draw final conclusions. 

(10) A large number of splints and veneers of Slerculia campanulaia were 
examined from normally grown forest trees and a’so from treos from 
regeneration areas in tbo Andamans. The Western India JIatcli Company 
declare tlio wood from regeneration nrcas as useless for matches. A cornpii- 
rotive microscopic study was made and it was found that the samples from 
regeneration nrcas were composed of very thin-wollcd fibres and very thin par- 
enchyma cells. Further mateiinl will have to be examined w itli a view to draw* 
ing a definite conclusion on the suitability or otherwise of this material. 

(11) Examination of wood of Iloloptclca intcgrifolia for finding out its’ suit- 
ability for mechanical pulp was completed. Fiom anatomical point ofviowit 
did not appear to be very good but from other considerations a trinl was lcconr* 
mended. This enquiry was received from the Conservator of Forests, Western 
Circle, U.F. 

(12) Tho Forest Research Officer, Orissn. wanted advice regarding suitabili- 
ty of Axlanth us erceha and Mclia composites for mechanical pulp for newsprint 
manufacture. Micioscopic examination showed that Mclia composita was a 
bettor material for trial than Ailanlhm crcclsa. 


Indexing of permanent .slides and photomicrograph 

About 034 permanent .slide* were prepared and filed in the collection of 
authentic slides. This includes both foreign and Indian timbers. 

130 photomicrographs were added to the collection during the year. 

Collection of authentic irooil specimens 

(ft) From India : 0 authentic wood samples from different provinces were 
added to the Institute standard collection. 

(6) From abroad : The total number of wood specimens added to the 
foreign collection wns’100. There were from Florida, Ohio, U.S.A. and Singa- 
pore F.M.S. 

Distribution of tcood specimens 

In response to requests both from Civil and Military soutccs 849 wood 
samples were supplied to enquirers. 


Training 

During the year, courses of instruction in timber identification were held as 
in previous years and the following officers and others u ere trained : — 

(1) Military personnel (M.E.S.) .. .. 7 

(Defence Department) . . . . . . . . 1 

(2) Apprentices ... . , . . . . . . 2 

(3) Representatives from Plywood Factories . . . . - 3 
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(4) Representatives of Timber Merchants . . . . 1 

(5) 'Forest Officers from Provinces and Ceylon . . 3 

(0) Other Institutions and Colleges .. .. .. 2 

Dr. K. A. Chowdlmry took both theoretical and practical coiu^* in Wood 
Technology in the Indian Forest Colleerc and Indent Forest linn gets* College. 

Instructions in Wood identification to the M.E.S. personnel, nppreniicesnnd 
others was gi\cn by Mr. S. S. Ghosh. 

T ours 

(1) In March Dr, K. A. Chowdlmry attended a meeting of the Cellulose 
Research Committee called by the Department of Scientific and Industrial 
Research at Delhi. 

(2) In July the Wood Technologist visited Tintli forest in connection with 
the girdling experiments of sal. 

(3) In connection with the study of the woods of the family Diplcrocar- 
paccac, Mr. 8. S. Ghosh, Assistant Wood Technologist, visited the Royal Botani- 
cal Garden , Calcutta. The entire Dipterocarp collection was examined and neces- 
sary data collected for various genera and species. 

(4) Dr. K. A. Chowdhury, who was elcelcd President of the Botany Sccti m 
of the Indian Science Congress, attended the Session at Patna and presided over 
the deliberation of the Botany Section. 

(5) Mr. K. N. Tnndon, Research Assistant, went on tour to Bihar to collect 
mbro-blccl:? and field data in connection with the study on the effect of gird- 
ling on growth activities of Indian t rccs. 

Publications 

The following publications wore issued during the year : — 

1. Dr. K. A Chowdhury 

&S.S. Ghosh, 1946 .. Some More Commercial Timbers of India. 

Indian Fomi Rcconh (b, . S.) VoJ. 4, >io. 3 

(In press). 

2. Chowdlmry, K. A,, 1917 Initial Parenchyma Cells in Dicotyledonous 

Wc ods. No'iifr" 1 60 (4070) 608-9 London. 

3. Chowdlmry, K.A., 1918 Some Aspects of Pure and Applied Wood 

Anntomv. Proo . Indian Science Cmqresi, 

Patna. 35 : 1-20 3 Pis. 



CHAPTER VI 

WOOD WORKING AND TIMBER MECHANICS BRANCH 

On the splitting up of the Utilisation Brandi the following sections were 
grouped together to form a n<u branch, called the Wood Working and Timber 
Mechanics Branch : 

1. Wood Wording Section. 

2. Timber Testing Nation. 

3. Moclnnic.il Bnginci ting Sub-Section. 

Dr. S. N. Kapur Oflicer in < h.irgc of tho Wood Working Section was placed 
officer in -charge of the nenh < i ited Branch, with the follow ing stuff 

1. Mr. V. D. Li’iiaye, Officer-in-charge, Timber Testing Section. 

2. Mr. Sultan Molinmnud, OIRccr-in-eliarge, Weed Working Section. 

3. Mr. S. M. ITnnnin, Assistant Officer, Timber Te«ting Section. 

•I. Mr. B. L. Snksenn, Meehnnienl Engineer. 

The p.utilion if the country adversely affected the staff of tliis branch. 
Mr. Sultan Mohammed finally opted for Pakistan and left on 1st Noven her 1917. 
it 1ms not been pc-«iblc to fill up that place so/nr with the result that next to the 
Olliecr-in-clmrgeof tho Branch the senior most technical man in the Wood Work- 
ing Section is th« Head Curpcntrr, who is not c\cn literate. A number of high- 
ly qualified and cxpeit woikmen in the Meclianicnl and Wood Woik-shops nLso 
left for Rikhtin and it has not been possible to fill up their posts with artisans 
of tlic same high d< gree of skill. 

Reorganisation Scheme 

Most of the equipment provided in the re-organiiation scheme for the 3 
sections of thUBraiudi is on ouler with theD.G.I & S. A few machines for the 
Mechanical Workshops liavc .ome. Some small machinery for the Wood Work- 
shops is also expected shortly, hut it will be two to three years before the pro- 
curement und installation or the major items nrc completed. No extension to tho 
workshop building could be carried out dnring the year, on account of disturb- 
ed conditions in the urea. 

IFood Working Section 

The research Investigation *? carried out during the year are briefly described 
below ' 

(1) Textile Mill Wooden Accessories.— The imports of bobbins and shuttles 
requited by Textile Mills in the country amounted to Rs. 1,22,50,011 in 1015*46, 
Figures for other wood-warciteinsare not available, but with general increase in 
prices and better facilities for inqiortt. after the war, India is spending not loss 
than Rs. 2ororcs per annum abroad for the purchase of wooden stores for flu tex- 
tile industry'. Much of this money can be saved to the country, if tho manufac- 
ture of bobbins and shuttlos is properly developed, but it would requii e consider- 
able fiold work to improve tbe methods of manufacture, introduction of 
few timbers, proper conversion and seasoning of blanks etc. Unfortunately 
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staff for this purpose is extremely inadequate. Some progress lms however, 
been made in the manufacture of jute mil) bobbins nt Calcutta. Various fac- 
*tories were visited early in 1917, when the manufacturers note advised rogoiding 
tbo proper methods of air-seasoning in the form of rough-loimd and 
rough-bored blanks. A number of fa'tmios have been follow ingthis practice 
with the result that the quality of their oul -turn has distinctly impro\ cd. 

Tire greatest difficulty is, in the supply of 1 imber. The Calcutta manufac- 
turers are almost entirely dependent upon mango, which comet from village 
lands, and for which speciestliere is a big demand for plywood, packing eases and 
other uses. As plywood manufacturers ai o able to pay bighci pj ices, the material 
available to bobbin manufacturers is naturally poor Supply of mango is be- 
coming scarce as during and after the war, trees were ruthlessly cut down in 
• villages on account of the money they brought. It is high 1 ime that other tim- 
bers are introduced and arrangements made with the Provincial Forest Depart- 
ments and the Railways for making an adequate supply of suitable timbers 
available in Calcutta. 

/ 

Special strength tests. — Jlaldu, mango, and other timbe.s med at present 
have the drawbacks that they arc somewhat brittle and easily break when the 
bobbins fall from a height. Before suggesting new species it was considered 
necessary to determine the relative strength under impact across the grain of the 
species likely to he suitable for the purpose. The * Izod ’ machine in the Timber 
Testing Laboratory had to be changed to moke it suitable for this test, and tests 
are now in progress. 

Manufacture of 3-ply ends .— Another important change mado in the v manu- 
facture of 3-picco built up bobbins is the introduction of 3-plv ends. The 
timber is sawn into £ inch thick planks, cut into pieces G" X G" and then 
glued with casein cement to the normal size of G" X 6" x IV and worked 
in tho same manner as Eolid ends. A large scalo investigation will be 
carried out in co-operation with the Indian Juto Mills Association, Calcutta, 
to find out the actual life in service of bobbins with 3-ply ends, for which the 
necessary material is being prepared at Dobra Dun. 

Pre-shrunk shanks . — To improve the joint between the shank and tho two 
end pieces, it haB been found that if tho shanks are dried to n low moisture con- 
tent of say G to 8 per cent at the time of actual fitting, tho joint - become tight 
after manufacture and romain so during sorvice. This procedure will alto help 
in improving the quulity of Indian made 3-picccs juto mill bobbins 

Indian Standards for Terlik Wooden (Stores.— The. Indian Standard Insti- 
tution took up tho question of laying down standard for wood-ware items re.- 
quired by the Tcxiilo mills in the country and the Textile Division Council y? 
tho Institution appointed a Sectional Committee to go into tho question. The 
first mooting of the Sectional Committee was held in Bombay on March 2nd, 
1947, when two sub-committees were appointed, one For the jute mill wooden 
stores to hold its mootings, in Oalrutlo, and anotliei for cotton, silk and wool- 
len mill wooden stores to hnvoits sittings in Bombay. A questionnaire was 
issued to various manufacturers to elicit information regarding the present stale 
of tho industry. It is hoped that du i ing 1 9 i 8-19, tentative standards for various 



stores will be adopted, which will help the manufacturers and consumers 
greatly id getting the correct tj pe of stores. 

(2) Furniture ami cabinet making. — Various new items were prepared fer 
display at the Forest Research Institute and various exhibitions in the country. 
Particular mention may be made of 4 designs of chairs in plywood, which are 
strong, sera ioeoble and cheap and which should find a ready market if produced 
on a commercial scale. Plywood trunks and suit oases, lam inat ed arms for up • 
holstered chairs, laminated desks, dining tables, centre tables and many other 
articles of furniture aro greatly appreciated by visitors to the Institute, many of 
whom want to purchase such items, but we cannot refer them to anv souioe of 
supply at present. 

(3) Pencils. — Treatment with wax and dyes of suitable species is in progress 
Hymenodidyon e etelsum lias gh en fairly good results. The investigation isbemg 
continued. 

(4) Penholders. — An investigation is in progress with p l eadin g firm in 
Calcutta, to find out timber.- suitable for this industry. Out ofl3timberstried, 
the following have hcen declared suitable : — 

(i) Ad inti audifoh'n, hnldu. 

(«) Stephcgyne parvifolia, haem. 

(Hi) Hymenodidyon ejedsum, baurang. 

(iv) Gmelina atborea, gamari. 

(v) Ilolarrhena antidysenterica, lurchi. 

(5) Hockey slides.— An investigation has been taken in hand to find out suit- 
able timbers for the manufacture ot hookey sticks, for which mulberry wasbeing 
used at Sialkot, now in Pakistan. A number of timbers hnve been obtained, and 
trials are being carried out in co-operation with the Wood Seasoning Branch. 

A number of samples of laminated hockey sticks with Goodyears’ Pliobond 
glue have also been prepared. Thest will le sent to the Indian Military Acade- 
my and other institutions for service tiials. 

(6) Plywood flooring.— A pnrquette floor in sissoo and rosewood plywood 
was laid down in one of the rooms in the Timber Museum. It is so far doing well. 

(7) Working qualities of Indian timbers. — Tests on the working qualities of 
the following species were carried out during the y ear— 

(i) Populus eiliata. 

(it) Mdia azcdarach. 

(Hi) Broussonctiapapyrifera 

(iv) Vatica laneaefolia. 

(») Aguilaria agallocha. 

(vi) Aglaia species. 

(to) Tectona grandis. 

(mi) Prosopis spicigera . > 
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(8) Miscellaneous investigations The following items nre worth mention- 
ing 

(t) Wooden springs for upholstered chairs. 

(tY) Crick'd bat® of Midiclia clampaca and Hap him '■i l >iferum. 

(Hi) Curtain lings of plywood. 

(iv) Laminated wheels for a hand cart. 

(v) Dyeing if i oncers. 

(ut) Use of * Blancliit * for bleaching of dink coloured woods. Very 
good effect was ohfaimd on shsoo. 

(on) Laminated pttllej s for machine shafts 
(viii) Bamlioo knitting needles. 

(tr) Blearl ing of fane. 

and (:r) Wooden insulated f.nsk. 

(9) Tours : Dt. S. N. Kapur, was on toi r in Calcutta fn.ni .laimniy 26th 
to February 1 Hth where lie /isitird a numbei of Wood Woikirglndnstries'. 
Ho also attend'd the ihst inciting of the factional Commit t<\ on Textile 
Stores of the Indian .Standard Institution at Boirbny on March 2nd. 

(10) Tto'iiinc : The following items may he nunliomd 

(i) For the Coinpodte Wood and Wood Preservation Breach, 19,197 
glue adhesion test specimens w ere prepared. 

(»V) For the Wood Technology Branch, 1.279 hand specimens wpre pre- 
put cd and supplied. 

(tYf) For the Timber Testing Section 3,996 tests specimens were prepar- 
ed. 

(*u) Foi t ho Wood Seasoning Branch 3.48G blanks and 36 bobbins of 
various species \vo.o prepared. 

(«•) Boaairs mid maintenance work for all Hint ches of the Institute was 
done. Thu total number oi jobs canicd out was (it J , 

(tv) In the sawmill, 4, *139 e. ft. of timhm wasconveited during the year. 

(11) Training was given to the following 

(t) One batch of six forest officers (Assistant Consei valors of Forests) 
from llu* U. P. 

(it) 4 balehis of SOS. 5 !. Pci onnel, 

(Hi) Forest Utilisation OfTicer, Sind. 

'(io) Two apprentices from outride, 

(12) Enyuirits - Mote thin 100 inquiries wove dealt with dmirg the year 
by corte?pomlenn. m addition to rinmeronfl peifot.al empjirics mado by the visi- 
tors to the BrniwJi 
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** Timhe' Testing Sidion 

Mr S M. Hasnain, the Asm tnnt Timber Testing Officer remained on leave' 
for o period of about 8 months from July 1947 to February 1948. The post of 
the Lou ei Assistant No. 1 whk h had fallen \acant, remained unfilled throughout 
the i car The po t of one m irhinc operator, who bad opted for Pakistan, also 
remiimd i.rant. Three of nn e.-periencrd computers were transferred to 
<he new lv emtted 8t,tti->tical Uraneb. It is found as a result that computing 
work is iutl( ring and an ears are piling up. 

The following i* a ■-hoit r si m<* <*f work done in the Timber Testing Section 
duiii’i* the \ e. r 

Testing of tea-chests 

Compmson of 8 and 12-balten types. — Plywood toa-cbests of imported as 
well as Indian manufacture weie formerly made with 8-battens, four at each 
end, the long vertical edges of the side panels being rivetted to the metal comer 
strips with lufui cated rivets During the war, however, the difficulty of obtain- 
ing bifurcated rivets necessitated the introduction of 4 more battens along the 
longet edges for strengthening tea-chcSts. An investigation was, therefore, 
undertaken to compaie the strength of the 12-batten type tea-cliests with the 
8-batten typ". 

For tins purpose, tea-chests were obtained from the Assam Saw Mills 
and Timber Co., Ltd , Murkong Sclek and from the Assam Railways and Trading 
Co., Ltd., Marghenta. Altogether 150 tea-cbests of 8 & 12-battcn types of three 
well known brands w eie tested. 

The 12-batten types of tea-chests was seen to be considerably stronger in 
every respect thnn the 8-batten type. It does not require any bifurcated 
rivets ns only wire nails are used to fix the sides. The addition of four battens 
relieves the plywood panels of a major portion of stresses due to hazards which * 
would othorw i-e have to be borne by the plywood. 

Effect of, redwing the thickness of plywood panels vsed for making tea-chests.~ 
Plywood tea-cbests arc generally made of 3/16" thick plywood panels. It was 
observed tlmt the use of 4 additional battens showed a general increase in the 
strength of the ten-chcst, and it was thought a short reduction in the thickness 
of plywood panels may still give a strong onough tea-chests, while a certain 
economy may be effected in timber consumption. The idea was passed onto 
the Assam Saw Mills & Trading Co., Ltd., who readily agreed to manufacture 
four different types of tea-chests, made with 3/18' thick panels and 12-battens, 
were sufficiently strong and compared favourably with the imported tea-chests 
of birch plywood. Reducing the thickness of panels from 3/16" to 3/18" with 
12-batton construction was, therefore, recommended. This would economise 
the timber requirements of plywood by about 10 to 12 per cent. 

Testing of tea-chcsts submitted by private fims. — 19 tea-cbests were sent 
|or testing by M/s. Jamuna Plywood* Products Co., Dehra Dun. The plywood 
panels had toon for face veneers, and mango for cores. Twenty tea-chests of 
3-ply gurjun were sent for testing by Messrs. Wood Crafts Products Ltd., 
Coocb Rebar. Ten tea-cbests made of vellapiney (Valeric indica) plywood 



.were sent for testing "by M/s. South Indian Plywood Industries, Kofctayam. 
The tea-eliosts were tested and reports were sent to tho respective firms. 

Testing of tool handles .— The following species wore tested to find out their 
suitability for making hammer handles : 

(t) Sagcraca listen from Andamans. 

(it) Gardenia turgida from Bombay. 

■* 

(Hi) Gardenia hlifolia, from C. P. 

Sagcraea listen, and Gardenia turgida gave good results and arc found to 
be suitable for all kinds of handles. Tho tests on Gardenia hlifolia were not 
satisfactory as the material was very defective. It, however, seem to bo a 
good speoios for making lighter types of handles if proper selection is made. 

Chech tests on aircraft material . — Two consignments of aircraft spruco from 
Messrs. Indian Air Survey and Transport Ltd., and one consignment from 
Messrs. De Haviland, Karachi, were received for check test in order to examine 
if the material was in good condition. Tho material was tested according to 
specification D.D.T. 3GB and test certificates were issued to the firms. 

Testing of glue joints submitted by ground engineers . — Consigpraents of 
glue joints prepared by applicants for ground engineers liccuco examination 
wore received for report during the year. These tests ore done on behalf of 
the Civil Aviation Directorate. Certificates of tests were issued after testing 
the joints. 

Testing of glues and adhesives . — Eighty three consignments consisting of 
synthetic resin-bonded plywood, comprognntcd wood, lap joints, saw dust 
boards, fibre boards, etc., were received for testing from the Composite Wood 
and Wood Preservation Branch in connection with thoir research programme. 

Three consignments of glue joints were received from the Wood Workshops. 

Alt consignments were tested and results supplied. 

Effect of corrosive chemicals on timber .-^ wcuty four lots of cypress speci- 
mens treated with different chemicals were received for testing from the Wood 
Seasoning Branch in connection with their research programme. Test results 
arc supplied. 

Design of a timber fool bridge . — A timber foot bridge of 40 ft. span and 6 ft. 
width for crossing a canal was designed for the Pcrmanoor Sawmills, Ernakulatn, 
Cochin, and a drawing was supplied. 

Exhibits . — Tho following exhibits demonstrating tho work of tho Timber 
Testing Section wore prepared for sending out to various exhibitions in the ‘ 
country : 

S boards, graphically illustrating comparative suitability of various 
important Indian’ timbers. 

3 boards, representing Indian timbers suitable for making various typos 

> of tool handles/. 

- 4 i 

2 sots of wooden dipo dowel joirits suitable for timber structures, 

' MlOtnuDDim. * ’ - 
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2 models of a 40 ft. span timber roof truss, made with wood disc dowel 
joints. 

1 set of full-sized typical joints for a 40 ft. span timber roof truss;. 

Demonstrations of anti instructions in timber testing work to visitbrs and 
students . — The following parties visited the Timber Testing Laboratory during 
the year and wore given demonstration of work done in the Timber Testing 
Laboratory. Some were given short courses of individual training. 

/* 

1. M-T3.S.° personnel from Roorkoo. 

2. Ordnance personnel. 

3. Membors of tho Indian Rond Congress. 

4. P.W.D. staff. 

6. Students of the Indian Forest College. 

C, Students of the Indian Forest Ranger Collego. 

7. Parties of gentlemen cadets from tho Indian Military Academy. 

8. Individual dcmonslrnt ion to a number of dist inguu-hcd'visitora includ- 

ing the Jlon'blo Minister for Food and Agriculture, CentrnlfGovcra- 
ment, Secretaries to Government, Minister of Agriculture, Madras; 
Representatives of Plywood Manufacturers and others. 

Lectures . — The Officer-in-cliargo, delivered lectures on the properties and 
utilisation of limber to students of Engineering College and Eiigmeermg.bodies 
at Poona, Bombay and Bunnras. 

Regular testing uork . — Testing nndcr Project I {Testing of small clear speci- 
mens) for determining fundamental strength properties of Indian timber species 
was done as tho time permitted. 

Tho following tabic shows the volume of testing work done in tho Timbar 
Testing Laboratory during tho year : — 




Conii^nments 


l’nijcct. 

Gt«n 

air dry 

Kiln, dry, • 

• 

; 

1* • * • » «■ ■ • • « 

• 

11 

7 

« 

^ 

17 

125 

28 


Tho total number of mechanical tests done during the year was about 
13,600. 


The total number of physical determinations done during tho year 
was about 3,260. 
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Total testing work done up-to-date. 


Project 

Green 
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dry 

Kiln-dry 

1 

• , 
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O (All-flub-hoods 
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COO 

3,332 
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The .total number of mechanical tests done up-to-date is about 4,70,500. 
Total No. of.physical determinations done up to<date is about 4,97,500. ' 


‘Computation of lest date.— About 10,300 computations of test data were 
done’during the year in addition to preparing strength tables etc., for sending 
onttto enquirers. About 12,000 computations of shrinkage, moisture and* 
specific gravity determinations etc., were also done. 

About eighty technical notes and report on various subjects such as tool 
handles, timber trusses and bridges, tea-chests, air-oraft timber?, plywood etc., 
were dssued .during the year. 

Mechanical Engineering Section. 

“The following machines were received during the year but the erection 
wenik could not be undertaken as the extension of ’the Workshop buildings by' 
the Central P.W.D. has yet to be taken up. 

1. .Screwing machine for pipes and bolts, 

Makers — Kendall and Gents. Ltd., Manchester. 

2. Small Vertical Drilling Machine, 

Makers — Cooper Engineering Ltd., Satara. 

3. .Gas Welding Plant, 

.Makers— M/s. Thom. & Hoddle Ltd., London. 

4. Precision Universal Milling Machine, 

.Makers— M/s. The Victoria Machine Tool Co., Ltd., London* 

A room'for the gas welding plant has been built, but the plant is not jti 
in operation as a licence for the storage of calcium carbide has to be obtained. 
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CHAPTER VH . 

WOOD SEASONING BRANCH 

Tho Wood Seasoning Section of the old Utilisation Branch was converted 
into the Wood Seasoning Branch from 20th May 1947, Tho charge of tho 
Branch was held by Mr. M. A. Rchman throughout the year, except for a period 
of one month and ten days, when Dr. S. N. Kapur, Officer-in-charge, Wood 
Working and Timber Mechanics Branch held chargo of the Branch in addition 
to his own dutios. 

Work on the following items was carried out during tho year undor report. 

1. Kiln drying.— Thirty-fivo charges of timber were kiln seasonod during 
tho year. These included the experimental charges of very refractory as woll 
os non-iefractory timbers. Several consignments of sticks wore seasoned for 
strength tests in the Wood Working and Timber Mechanics Branch. More 
than a dozen kiln charges wore driod for general use in tho Wood Workshops. 

Two inch thick boards of Gynomelra polyandra {ping) were kiln seasoned 
from 35% to 10% moisture content in 40 days, working tho kiln 12 hours a 
day. It is very slow drying timber, liable to surface cracking and end-splitting. 
Similarly Diplerocarpus indicus (lalpine) was found to be one of the slowest 
drying timbers. It is also liable to surface cracking. 

• The rapid kiln drying behaviour of two packing case timbers, viz., Kydia 
calycina {pula) and Anllioccphalus cadamba {kadam) in one inch thick planks 
was studied. It was found that both could bo dried rapidly without any 
defects. Puh was seasoned from 155% to 10% moisture content in 11 days 
and kadam was dried from 98% to 10% moisture content in 8 days, working' 
the kiln for 12 hours a day in both cases. 

■Several charges of sal were dried inoluding lj' thick boards which wore 
dried from 60% to 18% moisture content in 21 days of 12 hours each, tho tim- 
ber got crooked and developed some surface cracks also. 

Sticks of about a]dozen speoios were seasoned or conditioned to 12% moisture 
content for strength tests and for tho nail pulling tests by the Timber Testing 
Section. Soymidafebrifuga was found to season slowly and to develop surface 
cracks. In case of Buchanania latifolia the pin knots and the original heart 
shakes opened out. The sticks of Zanthoxylum rhetsa showed a certain amount 
of surface cracking and end-splitting, and heart shakes had extended. 

' More than a dozen charges of mixed timbers were dried. 

The veneers of Gantga pinnata {garuga), Lamm grandis (jhingan), Lopho- 
pelalum mghlianum, Sonneralia apetah {Ixora), Kydia calycina {pula ) and 
Buchanania latifolia were seasoned, and tho veneers of about a dozen species 
of woods were conditioned to 8% and 12% moisture contents for the Composite 
Wood and Wood Preservation Brnnoh. Out of the above, tho veneers of 
jhingan buckled badly, though there was not much cracking. 

The blue prints of kilns for seasoning timber, veneers, and bobbin and 
shuttlo blanks wore supplied to 35 enquirers including the Conservator of 
Porosis, Colombo and M/s. British 'American Tobacco Co., Batavia (Java). One 
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internal fan kiln for seasoning of shuttle blanks and another for the conditioning 
of semi-finished shuttles was designed for M/s. The Indian Shuttle Co. Ltd., 
Bombay. 

2, Air seasoning and girdling. — Detailed tests on the air seasoning beha- 
viour of two very refractory woods, viz , Anogeissus latifolia (sxlewood) and 
Cynometra polyandra {ping) in the form of 2" thick boards were carried qut. The 
timber was stacked for seasoning at four different times of the year, viz,, in 
tho months of March, May, July and December 1947. It was noticed the 
timber stacked for seasoning in the months of March and May dried very 
quickly but developed deep surface ciacks in almost all the planks. The 
timber stacked in December was bhghtly bettor but the planks stacked in 
July dried slowly and only 20% of those suffered from cracking and splitting. 

Tho results show that these woods can be satisfactorily seasoned if they 
aie converted in rainy season and immediately staoked for air drying in Bhcds. 

The best method of air drying bobbin blanks was investigated. It was 
observed that the rough turned pro-bored bobbins of Mangifera indica (mang">) 
and Stcphcgync parvifolia (k'dilam) dried from green condition to about 15% 
moisture t ontent within a week without any appreciable degrade. This has 
been found to be tho best method of drying bobbin timbers. The bored and 
un-boicd, but unturned, half-wronghts (>*X 3' X 3" in size, of the same timbers 
+ook two to three weeks to dry. 

The un-bored blanks of kalam showed 50% rejections, and those of mango 
were all rejected due to end-splitting at the end of seasoning process. The 
bored pieces gave slightly better results but even these were much worse than 
the half-turned pro-bored pieces. 

The test on tho air seasoning of mateiial obtained from girdled and un- 
girdled trees of Tcclona grandis (teak), Xylia rylacaipa {mil), Hopca parvijlora 
(hopea) and Ougeinia dalbergioidcs (sandav) was completed and the iinnl obser- 
vations were taken. There was no appreciable difference between tho two lots 
of planks. 

' Tho final observations, after air sca'-oning. on the planks obtained from 
girdled and ungirdled trees of Plerocarpus marsnpium ( bijasal ) wore taken. 
The beards, li" in thickness, took about six months to dry, and no appreciable 
difference in tho condition of material obtained from the two lots of trees was 
noticed. The timber though refractory can bo satisfactorily seasoned if given 
protection from sun and hot winds. 

The girdling test on sal stntecl in the Debra Dun Forest Division was 
btopped as tho girdled trceB were. attacked by a harmful pest. 

Another girdling test on Anogcissus lalifoha (axlcwood) Terminalia tommtosa 
(laurel) and Plerocarpus marsupium {bijasal) has been started in Bihar. 

3. Timber physics. — (Investigations into the physical properties of wood)* 

{a) Shrinkage and moisture absorption studies. — The tests on shrinkage, 
welling and moisturo equilibrium of wood at various relative humidities were 
carried out on several species of woods. The moisture absorption by panels 
of seasoned wood was studied on Mansonh sp.. teak, sissoo and rosewood. 
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( 6 ) Effect of corrosive chemicals on 3 physical and mechanical properties cf 
tvood . — The detailed investigation into the effect of corrosive chemicals on wood 
with the object of finding Indian woods for tlio chemical industry was continued. 

The results of tests carried out in co-operation with the Govt, Central 
Distillery, Nasik on about a dozen species of Indian woods for kegs (for maturing 
whisk}') ns a substitute of imported oak, liavo shown that after six months of 
storage, Teimmalia tomentosa (laurel), heartwood, is the best of the lot,'' and 
Shorca robusta (sal) comes next. The rest, viz., Tcdona gran Ah (teak), Ougeinia 
dalbergioides ( saidan ), Aitocarpus hirsuta ( aini ), Grewia t ilia (folia ( dhatnan ), 
Anogcissus lahfoha (axlcwood), Acacia arabica (babul), Lagcrstrocmia lanccolata 
( nana ). Qucrais dilalata , Qatrcus scmecarpifblia, and LagcrsUoemia flos-rcginac 
'janil) imparted a bitter taste and dark colour to the whisky. 

Further tests were carried out by emptying out the contents and refilling 
the kegs with fterli whisky for maturing. It was found after a few' months, 
that all the timbers except Tcdona grandis (teak) and Ougeinia dalbergioides 
( sandan ) gave good results. Teak and sandan imparted a peculiar smell. 

(e) Moisture proofing efficiency of paints . — Further tests on flic moisture 
proofing efficiency of seven samples of paints sent by M/s. Jenson and Nicholson , 
(India) Ltd., Calcutta, were carried out. The best paint gave an efficiency of 
95% when the painted panels were exposed to a humid atmosphere of 92% 
relative humidity at 95°F tempeiature, in a constant humidify chamber for 
about 20 days. 

4. Industrial investigations. — (Seasoning & suitability of Indian woods for 
various articles). 

(a) Textile and jute mill accessories . — Various kinds of cotton mill bobbins 
of Artocarpus chaplasha ( chapalsli ) and Ohuirasia tabulaiis ( chichassy ) were 
manufactured by M/s. Indian Dobbin Co. Ltd., Bareilly, and sent to M/s. 
Victoria Mills Ltd., Carvnporo for sendee tests. 

The seasoned blanks of seven species of Indian woods viz., Ilymenodictyon 
excclsum ( kulhan ), Ainoora rohiluka (amoora), Anthocephalus cadamba (kadam), 
Mangifcra indica (mango) and Holoplelea iiitcgrifolia (kanju) wore sent to M/s. 
Indian Bobbin Co., Bareilly, for the manufacture of different types of cotton 
mill bobbins for tests. , 

The report on the manufacturing quality of Zanlhoxylum rhetsa, Adina 
coidifolia (haldu) and Amoora rohiluka ( amoora ) for bobbin making was recoived 
from M/s. Indian Bobbin Co. Ltd., Bareilly. It lias been reported that in all 
the three cases there is a higher percentage of rejection during manufacture in 
small sized bobbins than in those of bigger size. Ilaldu which is commonly 
used by Indian manufacturers did not behave better thnn the other two woods 
in manufacture, 1 

The following repbit was received from M/s. Delhi Cloth Mills Ltd., Delhi, 
on the suitability of axlcwood (Anogcissus latifolia) and babul (Acacia arabica) 
for picker arms ; — 

_ ‘ We liavo pleasure to report that these picking sticks are as good as any 
fordgn make. The stick® AL (Anogeissus latifolia ) and AA. (Acacia arabica ) 



were put on test during July 1942 and 1 they broke on 24-5-1946, 2-4-1946, 
9-5-1946 and 12-4-1947, t.c., with an average life of more than three years. 

• We would ask yon strongly to recommend these sticks to the various mills 
who are consumers for these types of picking sticks 

(b) Pencils.— Several tests on the softening of wood for pencil making 
were carried out in co-operation with the Wood Working and Timber Mechanics 
Branch, A new technique of impregnating the pencil slats has given encourag- 
ing results ; details are being worked out. 

(c) Railway cushion pads.— At the request of the Chief Engineer, B. N. 

^ Railway, railway cushion pads (to he used along with modified Duplex C I Rail 

Free Joint sleepers) made of about half a dozen species of woods were supplied 
for experimental purposes. The inspection report on sundri ( Heiilicra minor) 
has been received. The pads made of sundri wero found in good condition 
aftor 5t months of service. 

5. Bending of wood— No work could be done during tho year, but the 
equipment for the bending of wood for hockey sticks has been set up. The 
Mowing timbers are under seasoning for testing their suitability for hookey 
stick blades iu co-operation with the Wood Working and Timber Mechanics 
Branch. 

1. Ehrelia hems ( chamror ) 

2. Slereospernvttm sttaveolens ( padal ) 

3. Albizzia prooera ( siris ) 

4. Lagersiroemia paroiflora [dkauri) 

G. Education and Training.— The Officor-in-charge delivered a series of 
lectures to tho students of Indian Forest Colloge on seasoning of wood. 

The work of training the apprentices sent by various Government Depart- 
ments and the timber trade was continued. The Forest Utilisation Officers 
of Sind and Ceylon, and a Forest Officer from Assam were given short coumes 
of training in the seasoning of wood.. Six Forest Officers from TJ.P. took a 
, refresher course in the seasoning of timber. One Professor from the Bengal 
Engineering College and one Officor from Army Headquarters took short 
courses of training in the technique of seasoning of wood. Eight 5I.E.S. Officers 
were trained in the methods of handling, storage and seasoning of wood. A 
chemist from M/s. Western. India Plywood Co., Balinpatnm wWtrained in tho 
method of seasoning veneers and plywood. One Officer of the Govt. Central 
Wood Working Institute. Bareilly paid a visit to study the latest developments 
in kiln drying techniquo. A. Sleeper Passing Officer, of the Eastern Group 
Sleeper Control, came to collect information on the seasoning of railway sleepers. 

An apprentice from M/s. Delta Bobbin Co,, Calcutta and two other appren- 
tices took a complete course of training for 3 months in the seasoning of wood. 



7. Enquiries . — A number of enquiries on the air and kiln seasoning of 
timber, installation and designs of seasoning kilns, seasoning and suitability 
of Indian woods for shuttles, bobbins, picker arms, pencils, battery separators, 
vats for storage of acids and alkalies etc., were dealt with. Visits -were paid 
by the officers and the staff of the Branch to tbo forests in Madras, Bihar and 
the U.P.. to take observation, in connection with the testa on tho girdling of 
trees. 

8. Publication > (if Rchiiun, M A , and Ishaq, S.M., 1917. Seasoning and 
Shrinkage of Bamboo. Mian Forest Records, (N.S.) (Utilisation), Vol. d, 
No. 2. pp. 35. 
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CHAPTER V22I 

COMPOSITE WOOD AND WOOD PRESERVATION BRANCH 

Dr. D. NfiTftyanamurti liold charge of the Branch, tliroughout the year. 
Dr. Rnnganathnn rejoined the Branch in Juno 1947 after about 18 months 
overseas training. During the year Dr. Nnrayanamurtj was appointed as a 
member of the technical sub-committe** on Wood Chemistry of the F.A.O. 

The following items of work wore investigated : — 

Preset m fives 

Examination continued of the sal saplings treated with different varieties 
of creosote and installed in the graveyard. Tiro results were in agreement with 
car-licr observations. The data accumulated during the past 8 years have been 
analysed and it is hoped that it will be possible to issue a publication on the 
subject during the roming year A few experiments were also carried out on 
the oxidation of creosote. 

In view of the encouraging results obtained in the laboratory on the pre- 
paration of pentaohlorophenol, experiments on n pilot plant scale wero taken 
up. A small plant from materials readily available in the laboratory, was 
constructed. The roartion vessel consisted of a small iron drum lined with 
synthetic resin, a wooden cover carrying a cooling coil, inlet and outlet for 
cldorinc, stirrer, etc. The reaction vc-sol was also provided with a gla«s window. 
About 24 lbs. of phenol were charged in tho reaction vessel and the yield of 
crude pentaohlorophenol was about 6] lbs. On analysis tho yield as puro 
pentaclilorophcnol amounted to 70%. It is believed that this can be improved. 

In addition to the above, two samples of fumnee oil from the Burmalt 
Shell Co., samples of oils and fractions from the Nahnrkntiya Plant, sample of 
Hnrdiproof and a sample of Phenyl -Mercury Fixtnn wore examined. 

Fire Resistance 

As remarked in last years report tho mechanism of fire retardant action 
'iva.s investigated both from the chemical and physical points of view. For tho 
chemical work saw dust impregnated with tho lire retardant was used. This 
was charred at about GOfPG in a combustion chamber after evacuation. The 
rate of evolution of the gas was noted on a manometer and at tlio conclusion 
of the carbonisation process the gas collected was analysed for the following 
constituents — 

Carbon monoxide, carbon dioxide, oxygon, hydrogen and mothane. 

The work is being continued. 

On the physical side the heat penetration in rmtreatod and treated voncor 
packs was studied. Two methods of heating woro adopted, viz,, hot plate and 
infra red radiation. Ih tho hot plate experiments tho results obtained were 
not always consistent. This is being examined. The experiments using infra 
red radiation as the source of heat wero only few in number bul they indicate 
that tho rnUi of tomperaturo change in packs treated with fire retardants i» 
loss than with untreated packs. 

inoi'MDDtfa 
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Thermal Properties, etc. 

As work on thermal oxpansion of wood, and composite wood gave incon- 
sistent and curious results it is proposed to take up further experiments on the 
subject only when improved apparatus is ready. 

fv'iiie experiments on the pencil ation of heat into timber when exposed 
to lnfia red radiation were done. In these preliminary tests it was noticed that 
the into ol use of temperatuic is not only dependent on the density of the timbor 
but also on it s colour and other factois. Tims, though semul ( Bombax malaba- 
ricum ) is lighter than sal (Shoiea robusta) w hich is also heavier than toon (Oedrela 
toona ) the time taken for the centre of specimens of the same dimensions to 
rise to tho same temperature was about the same. 90-98 minutes for the condi- 
tions of tho test. In the case of mango it was ISO minutes and with mulberry 
it took 100 minutes. The reflecting power to infra red radiation of various 
spiues was also investigated. In theso tests u hich involved tho study of over 
] DO sp >cics the light from a G.E.C. infra red lamp was directed on the piece 
undn investigation and the reflected radiation measured by moans of a Moll 
thcnnopile It. was noticed that generally a lighter sliado timber had higher 
reflectivity If the reflectivity of the black body used was 5, that of ebony was 
16 and that of Cryplomeria japonica was 31-5. 

Tho influence of othor factors, viz , the anglo of ilicidoncc oto. are being 
investigated. 


Petmeability 

The poimeabdity to air of Ddlenia indica, Michzliu sp., Mashilus sp. 
Mitrayyna sp. and Zanthorylum rhetsa was investigated. The Miclielia and 
MacMus species were very resistant. 

With a view to investigating the mechanism of the movement of gases in 
wood a manostat and an absolute manometer were constructed and tlio per- 
meability dcteiaiincd at vaiious absolute pressures of the incoming gas. 

Towards the close of the year experiments on the permeability of wood 
to ions, neutral molecules etc. were started. Permeability cells of perspex 
wmc constructed and a few experiments on the permeability of salai (Boswellia 
senala) to boiic acid wcie done. It is proposed to do extensive experi- 
ments on the subject during tlic coming year. 

Other Physical Properties 

Among other physical propeitios investigated may be mentioned the 
damping capacity of wood both in the natural and ticated states, and elastic 
constants of plywood by vibrational methods. 'The damping capacity of 
Anthoccphalvs cadamba ( lcadam ), Finns lonyijolia (c/uV) Zanthorylum rhdsa, 
Diospyros sp., Ptcrooarpus tnacrocarpus (Burma padauk), Chiclrassia tabularis 
( chilcrassy ), Snlix tctraipcnna (willow), Tcclorn yravdts (teak), Adina cordifolia 
(ha>du), Dcndrocalamits strictus (bamboo), Bombax malabaricum (semul), Tcrnn- 
nalia ionientosa (lauiol), Many if era indica (mango), Ccdrela toona (toon) and 
Dalbngia siseoo wore investigated. Bamboo, mango, semul, laurel and sisseo 



had liigli coefficients while padauk and chickrnasy had low coefficients. 
Treatment with water or prcseTv.rth o liquids was found to increase the damping 
cnefiieienf . The influence of oil lype and water soluble preservutmr, is being 
investigated. The damping coefficient w as found to bo higlior in dfj° spocunens. 

Tho Young’s modulus in bonding and rigidity modulus of various species 
of plywood wejo determined by vibrational methods. About 20 sponcs ve-o 
studied. The boards included commercial samples «s well as samjiles prepared 
in tho branch. 43*45 XlO® dynca/sq. m was the lowost value and 271 -1 X 10® 
dynes/sq.m, was the highest obtained for Young's modulus along tho grain. If 
the ratio of the modulii nlong the gram to across the grain is considered this vari- 
ed from 3 to 34, it varying from D-15 in the majority of the eases. The Young’s 
modulus of Dysoxylum malabat icum plywood was found t o be higher for urea resin 
bonded plywood than for Togo bonded plywood. This is probably due to tho 
strengthening effect of the men resin as it was in liquid form. In the rigidity 
tests the values oblnined varied from 2x30® to 7x30® dynos/sq.m. and the 
effect of species and giain was not much in most eases, the ratio of the rigidity 
modulii across and nlong the grain varying by not more than 25%, But in 
the ease of TeminaUa bclerica plywood samples tested, this ratio was about 2, 
with the same species the ratio of the Young’s modulii along tho giain to aoross 
the grain was aI«o very high. viz. about 34. 

Corrosion of Metals by Wood 

During the year under review the corrosion of metal by wood at snout 
7o°C was investigated. About 12 species including Dichopth tlh'ptica (pali), 
Zaiilhosylum rhrlsa. Dnlluvgia sissoo (mwxr) and Adina eordifolia (haldu) were 
used for the tests. As ib to l>e expected there was acceleration in torrosion at 
this tempo i atm o. J ion and lend were mainly attacked. These experiments 
suggest a possible inhibition p"iiod. The products of coiro.sion probably 
catalyse flic reaction. Tt was also noticed that corrosion was excessive where 
two dissinulfti metals were in contact. Extensive experiments outlie mechanism 
of corrosion are envisaged during the coming year. 

Trailing Processes 

In view of the remarks made in Inst year’s report on the Tcrminalta 
lomcntosa (laurel) sleepers treated after conditioning by the Boulton process, 
large scale experiments wore undertaken. 2,000 a I cope is from Madras were 
used in those experiments and they wore t rented at the Mysore. Government 
Wood Preservation Plant at Bhadravaf i. The moisture content of the sleepers 
at the time of treatment was about 50%. Tire processes adopted woro; 
(1) steaming and vacuum process of conditioning followed by the Pull Cell 
process and (2) steaming and vacuum rum Boulton process of conditioning 
followed by' tlic Full Cell process. The absorption of the preservative (60 : 50 
mixture of creosote and fool oil) varied from 20 to 5*4 Ibs./c.ft, n*s estimated 
by tank level readings. The sleepers will be laid half in a wet rone of tho 
South -Indian Railway mitit Bagavnt ipuram mid the oilier linlfin n dry j-ono in 
the Mv& fj: Jl. ftly. near Rertiguhtn. The behaviour of these sleepers will he 
watched witle interest 
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The treatability of Gediela toona [loon) was also investigated. 'Green 
M. G. sleepers were used for the experiments. Tho Bool ton ns well os the steam- 
ing and vacuum proccssos of conditioning ucie tried Some sleepers were 
treated alter air seasoning. The absorption obtained varied from about 0*9 
lbs. to ovei 20 lbs./c. ft . Sapw ood was completely penetrated , in the heartwood 
side penetration was very little, and penetration amounted to 1—2' and there 
was some oil in the pores adjacent to tho annual rings. 

On behalf of a film in S. India the treating characteristics of Grevillea 
robn&la m tho open tank weic investigated. Satisfactory penetration was 
obtained m these cases. 

On behalf of the Defence Department a few experiments on short open 
tank schedules for the treatment of army timbers weic conducted. The 
species tried wore : Acacia aiabtea [babul), Anogeissus latifolia [bakli), Pinus 
longifolta (chtr), Canarium ep. (dhup), Abies sp. [fir), Adina cordifolia [haldu), 
Diptcrocarpus, sp ( gurjan ), MUtagyna parvifolia ( kaim ), Terminalia lomenlosa 
(laurel) Mnnqifcra vndica (mango), Morus sp. [mulberry), Calophyllum sp. 
(poon), Shorca robusla ("al), Bostccllia serrala [salat), Ougeinia dalbergioides 
(sandan) and Dalbcigta sissoo [sissoo). Tho schedules adopted wore (1) hot bath 
of It minutes followed by cold bath of 15 minutes (2) Iiot bath of 30 minutes 
followed by cold bath of 30 minutes and (3) liot bath of 1 hour followed by 
cold bath of 1 hour. For tho sizes used and purposes to be served the 
t second schcdulo appeared to be satisfactory. 

A few experiments were also done on the vapour conditioning process with 
Dickopsis clliplica, Albizzia proccra, Zanthoxylum rhetsa , and Ccdrela toona. 
Further detailed test 1 - will be carried out during tho coming year. Among 
other timbers treated in tlic plant may be mentioned : clnr paving bloolts, 
bamboos and specimens for accelerated service tests. 

Service Tests 

Tho following were installed in the graveyard for nccolerated service 
tests : 

1. Iloloplasl samples. 

2. Treated cotton felt. 

3. Plimber boards. 

d. Treated plywood (Ascu and creosote). 

5. Hardipioof. 

6. Phenyl Mercury Fixtnn. 

7. "White-antrin. 


Adhesives 


"Work on the adhesive developed flora coshow nut shell liquid was continued. 
Condensation with formaldehyde both ill presence and absence of phenol 
effect of various solvents, like solvent naptlin etc. were tried. In tho manu- 
facture of ‘e'unpieg. ’ wirii this adhesive, steam pockets gave trouble. This 
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was got over by making the venceis protrude out of the platens of the press. 
However the strength values obtained were not as good ns with phenol formal- 
dehyde. 

The price of casein during the year went np over Its 0.000/- a ton and the 
demand for substitutes was very acute In view of tin's, towards the close of 
t ho year work was started on possible sounds of proteins foi adhesives. Among 
these may bo mentioned blood albumen, proteins of Lalhgru s t-afim mid pro- 
teins of leaves. Wide blood was dried in a kiln at 50 C P and powdeied and n-ed 
for the experiment s. Sali*»fat lory adhesives could be prepared from tin* whole 
blood meal and in addition to the usual Cnmulae for blood albumen glues olhoi 
formulic were also tried with witiMhctoiy results, Work was also initiated on 
leaf proteins for plywood adhesive*-. Preliminary experiments with leaves of 
AcuCiiUis indica appeal promising t 

Teats on tho storage life of Aerolite 30G ment ioned in last yearV report were 
:ompleted. In all, the tesla were done for 18 months. Daring this period no 
corrosion of the container was noticed. The solubility and condition of the 
powder were satisfactory throughout as nho the glue adhesion. Taking into 
account that tho temperatures are low for about 5 months in the year in 
Dehra Dun the results indicate that a minimum storage life of about a year can 
be easily expected for the adhesive iij this country. 

Tests on the i-torage life of r JVgo glue film in “ llrun “ packing were also 
undertaken. Twenty four lolls were r* reived for thc-e te->ls ami one io|| was 
opened each month and plywood made with venecis of Ctdrchi to'nia. Ifangi- 
fera indica and Djporyhnn maUdxmcum and the boards were tested. The 
film was received on 11-3-17 and was fiw tested in May HI 17 and then every 
month till Juno 1918 and again monthly list® started in April 1918. At tho 
tnd of 8 months storage adhesion was satisfactory, ns indicated by the glue 
adhesion strength tests, dry «s well ns lint wet. But there wan on increase of 
glue failure especially after the oth month. 

In addition to the slot age trials, plyboatds using ’JYgo film were prepared 
with the following twenty five species : (1) Zanlhargluat rhclsn. (2) ])ieh opsi« 

clliptim. (3) t)ij>>i'TQ r <irpH'i ep. (4) DaUxigui *f« n*>, (5) DnUx-xjia latifalin , 
(6) PahjtdOiia sp„ (7) /'opv/tf* < uphralmt. (8) limn Alia i-rrraht, (9) Pinw- 
langifoUa, (10) fsttniia gravdi*, (II) liauthu r tiiafalmricuni, (12) Hufai frorulo*a, 
(13) Jtaithum lan'ii, (11) Mitragym, pan'ifi ha, (15) Miami ,sp v (10/ 
Garugo gtinmto. (17) lit ycrocarpu man ixarjnt-. (18) Tcnnhialia unyriocarpa, 
(19) AUrizzw ptoccra t (‘20/ Pahjnllbn fragrant, (21) Ttminalin paiiwuhita, 
(22) MmJiHu.* sp., (23) Ailocarpu\ h inula, (21) Valeria indica and (25) 
Acrocar'pu* fraxinifnliu*. fVvviat of the boards have been feded and of these 
only with Diptcrocurpij* *-p„ was theje ghm feiluie : in nil other cases there vvn** 
wood failure and the rc-ults were Kit isfactory both inthedtyand hot wet testa. 

A few pieliunnnry experiments on tho vi-roMtj of piolanun solutions 
using the (Joodev,* ihixo-vbromalor were canied out. In there exjierimcnfa it 
was found that the vrcndly mere.vcd with age; while a 5% dhp-tbinn vt*- 
stable upfo nearly a week, a 20% solution gelled in about 2 1 horns, the influent'- 
of rata of shear on tie* viscosity of tie* lolutiom 1 ele.. is being studied. 
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In view of tlie non-availability of pontaoliloroplienol the use of “Alfloc” 
(which consists of Sodium pentachlorophennte, alkali and binding mateiials) 
ivas investigated for the protection of glues and plywood. Addition of Alfloc 
to Madison formula as well as modifications of the Madison formula taking jnto 
account the alkali content of Alfloc were tried. It was found that the dry 
strength of the adhesive was reduced ■while the watei resistance was not affect- 
ed. 

Tests wcic also undertaken on the following adhesives received fiom 
M/s. I.C I . Ltd . (1) I' F Syrup 232, (2) phenolic glue P.G. and (3) Resin 
R,. The U. F. Syrup was fstrd for gap joints as well as for plywood, the 
following species being used foi making plywood : (1) Dysmylum malabari- 
cum, (2) Cedrcla toona. (3) Manqifcia indica, (i) Dichopsii clli plica. (5) 
Zanlhoi yluni ihclsa, (6) Polyalthia sp., and (7) Mihagyna parvifolia. The 
phenolic glue resin R,, which was a two stage phenolic icrin, did not give 
as good results as glue P.G. , 

Three types of synthetic resins (P. F.) received fiom M/s. Indian Plastics 
L+d , Foit, Bombay wore tested. 

Two samples of synthetic resin adhesives received from M/s. I.F. Lauks 
were also tested with satisfactory results. 

Dating the year under review a number of enquiries including some fiom 
Finland. Canada and Sweden were received regarding tlio prolamin adhesive 
developed at the Institute. It is hoped that dining the coming year at least 
some fiini' will start manufacture of prolamin. 

Plywood 

Various tj-pcs of plywood made by using Tego film, I.C.J. urea formalde- 
hyde syrup 232. etc., wore tested for tensile, bonding nlul compulsion sticngtlis 
and panel shear. The results are being analysed. 

Selling of adhesives 

The work on the influence of psyohromctric conditions on the setting time 
of adhesives was completed. Tn Ihc ,e tests casein and Aerolite glues weie used. 
The curves showing the i elation between setting timo and humidity were 
different in shape for casein and Aciolito. Tho casein ono lescmbled thccqui- 
libiium moisture content curve for casein. "With Aeiolite above 70% the 
humidity did not have any great influence. 1 

Various methods of accelerated setting of adhesives were investigated. 
A welding transformer was obtained and the low voltage strip heating method 
investigated for not only the preparation of ’animates but also fer tiro production 
of plywood. Casein, ground nut pro'cin formaldehyde, blood albumen/ 
serolite. phcnol-foTmaldeliydo and cashew nut ‘•hell liquid adhesives wore tried. 
In all cases satisfactory results were obtained. As far as it is know n the motliod 
has not boon employed for the setting of phenolic glues, it being mainly used 
with intermediate ■temperature urea glues. For the pi eduction of resin 
bonded plywood a simple press using a screw' jack foi giving piessnre was 
c mstiucted at a low cost and strip heating adopted. In these experiments ft. 
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was noticed that theto was localised heating in some places. This was over- 
come by placing an aluminium caul on the assembly, with the side in contact 
with the heated strip coated with a thin layer of insulating material. Ply. 
boards giving good adhesive strength could bo prepared and it appears that this 
method could compete favourably with the more conventional methods. 

The use of H. F. heating for making plywood and laminated assemblies 
was also investigated on a small scale Laminated bends using phenolic glues 
could be easily made. While it took 2 to 3 hours for making a similar bend 
by strip heating the same, could be «l »nc in 7-20 minutes with II. F. P. F. 
bonded plywood was also successful!} made with H. F., contrary to reports 
from other quarters. It was however noticed that higher values were obtained 
in the hot wet tests than in the dty tests suggesting spot welding. 

A simple method of curing resin adhesives developed during the year, 
was ** open tank curing In this method laminates with phenolic resin after 
clomping wore put in a creosoting tank anil subjected to the normal open tank 
process. It was noticed that this resulted in curing the adhesive film and in 
some cases there was a simultaneous treatment of the timber. Very good 
results wen*, obtained and in several cases when tested the joints failed in the 
wood. It is proposed to investigate this method for the production of large 
laminated members. 

Laminated Word 

In response to a request fioni M's General Motors Ltd. Laminated ioof 
coi ners for tbeir lorry bodies weic produced with satisfactory results. Ground 
nut protein, Aerolite and phenolic resin wore the adhesives used. Some were 
cured by the low voltage strip heating method and others by II. F. These 
corners aic found to be alright at the end of about 2 months sonking in water. 

The laminated d!x«oo p'ok'.ng st'eks sent for trials were lepoilcd to have 
behaved satisfactorily by the mills : and they stated "‘the laminated picking 
sticks are, definitely better than the standard hickory picking sticks and have a 
working service life twice as long as the Inttcr . 

Work on the production of laminated slcepprs etc. was also undertaken. 

CompreyiwU < l Word 

Comprcgnntcd wood made from different species and resins during the 
previous year were tested. During the year comprcgnntcd wood from Albizzia 
prom a was made. Oompregnntcd wood was also made with cashew nut shell 
liquid but the results obtained were not n« good as desired. Further work on 
the use of cashew nutshell liquid resin for production of comprcannted wood i- 
bcing undertaken. 

, htsvlntion Effect an A a cruft Wing* , 

Observations on the synthetic resin bonded llorsa Tail unit, parts of Ilona 
main plane, section of Mosquito fuselage and section of Hornet wing were 
continued. The synthetic resin bonded units, are still in good condition. 
The main planes installed at Coohin were examined, and wem found to be in 
an advanced stage of deterioration, 
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Weathering Teste on Phenoglaze, etc. 

Speoimens of eleven species of wood painted with phenoglaze, etc., were 
weighed and their dimensions measured at periodic intervals. The phenoglaze 
painted specimens continuo to be in satisfactory condition. The Styrofort 
painted specimens had further deteriorated. If the weight changes (which is 
nn indication of the moisture absorption and desorption) during the period 
arc considered, the greatest variation between minimum and maximum was 
noticed with Styrofort painted specimens. This amounted to 12 >8% with 
Abies sp., and 5-68% with Pterocarpus dalbeigioides. With Phenoglaze clear 
treated specimens, the value amounted to 10-02% with Adxna cordifoiia and 
1-48 with Pteiocarpus dalbcrgioidcs. With PH grey, the highest value was 
8-23 with Oryplomcria japonica and the lowest 2-94 with Pterocarjms dalber- 
gioides, Phoebe sp., Pterocarpus dalbcrgioidcs, Pterocarpus macrocarpus, Cedrcla 
loom and Monts sp. showed lower figures of absorption. 

The use of these points for the protection of wood against the corrosive 
act ion of chemicals was also investigated. The chemicals used were : Sulphuric 
acid (5% and 20%), hydrochloric acid (5% and 10%), nitric acid (5% and 10%) 
and caustic soda (5% and 10%). None of the paints afforded protection against 
caustic soda. Protection was obtained against the acids in the following 
ordeT. sulphuric, nitric and hydrochloric. The Phenoglaze paints offered more 
protection than Styrofort. 

Insulation and other Boards 

Work on the utilisation of Areca nut husk was continued and the results 
su fat obtained written up for publication. 

Wink on boards from saw dust was also carried out with interesting results . 
The addition of various binders was tried, vis., phenolic resin, piolnmin- 
fominldcliydc, ground nut protein formnldehydc, blood albumen or a combina- 
tion of these, varying from about 5% to 25% on the weight of the saw dust. 
Boards comparing very favourably with foreign samples were prepared. The 
highest tensile strength obtained was about 9,000 Ibs./sq. in. In bending the 
modulus of rupture varied from about 4,000 to 9,000 lbs./sq. in. The boards can 
be used for building and other purposes. 

Towards the close of the year experiments were also undertaken on the 
utilisation of bamboo for building boards. Bamboo mats soaked in phenolic 
resin were picsscd together with or without addition of saw dust. The boards ( 
so produced lind good strength and other properties suitable for building and 
other purposes. Using low voltage strip heating and ordinary wooden moulds 
and clamps corrugated boaids suitable for roofing wero also produced. It is 
proposed to build a small hut with those materials for service tests. 

' Education and Training 

The Officcr-iu-chArge gave a scries of lectures on wood preservation and 
composite wood to the students of the Indian Forest College. 

- One Chemist from Western India Plywoods, Baliapatam underwent a 
course of training on various aspects dealing with adhesives and composite 
wood. .3 
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The Timbor Adviser to the M.G.O. spent a few weeks in the Branch. 

Publications 

During the year the following publications were either sent to tho press 
or got ready for publication. 

„1. Preservative Treatment of Bamboo.- Part I— Treatment of green 
bamboos with 1 inorganic preservatives by D. Narayanamurti, A. Purushothora 
and J. N. Pande (Indian Forest Bulletin No. 137). 

2. Note on treated wooden transmission poles in India by D. Narayaua- 
mtirti (Indian 'Forest Bulletin No. 140). 

3. Preliminary studies on Improved wood. Part IV — Impregnation of 
Wood with urea-formaldehyde lesins, by D. Narayanamurti and J. George. 

4. A preliminary Note on Indian substitutes for beech in B. S. S. 4 V2 
tests, by D. Nnrayanamurti and G. D. Dagg. 

- 5. Studies on the storage life of adhesivos. Part I — Tego Glue-film, by 
D. Narayanamurti and .T. N. Pande. 

6. Studies on Adhesives Part X- -Adhesives from Castor Seed Cake and 
its proteins, by D. Narayanomurfci and G. D. Dagg. (Indian Forest Leaflet 
No. 100). 

7. Studies on Adhesives Part XI— -Adhesives from Cashew nut shell 
liquid by D. Narayanamurti and N. C. .Tain. 

8. Studies on Adhesives Part XII — A preliminary noto on Cresol-formali 
dehyde and Cresol-oascin-fomaldeliydc adhesives for plywood, by D. Narayana- 
murti, V. Ranganatlmn and 0. P. Agarwal (Indian Forest Leaflet No. 97). 

.,9, Durability trials on glues and plywood, by D. Naraynnamurti and .1. N. 

' Pande (Indian Forest Bulletin No. 139). 

(0. Corrosion of wood by Hot Chemicals, by D. Narayanamurti and V. 
Ranganatlmn. (Indian Forest Leaflet No. 1 01). 

11. Utilisation of Areca nut husk waste, by, D. Naraynnnmurit, V. Ranga- 
nafchan and 3. George. 

Tours 

The following tours were undertaken by officers of tho Branch during tho 
year. 

1. Tho Officor-in-charge attended (1) tho enquiry into tho plywood indus- 
try conducted by the Indian Tariff Board at Ootfcaoamund in May 1947 as 
the- representative of the Forest Research Institute, (2) a meeting of the 
Patent Advisory Committee in Delhi in Juno 1947 in connection with the 
exploitation of tho patent on proJamin, and (3) two meetings at tho qnd of 
February and early in MaToh 1948 in the Deptt. of Agriculture, Now Delhi 
in connection with tho more extended use of treated timber. 

MJOFRID Dan, * 
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One of tie Assistant'dfflcerB’went to Cochin in August 1047to*take , o'bserva- 
tions on the main planes installed there. 

The Offioer-in-charge and oneof tho 'Assistant officers attended the Indian 
Science Congress in Patno in January 1948. 

The Officer-in-charge and tho Lower Asstt. went to Blindravati in March 
1948 in connection with experiments on the treatment of green laurel sleepers. 
The Ofiicer-in-charge also visited flic plywood industry etc., m Bangalore and 
Madras. 



CHAPTER. EL 

CELLULOSE AND PAPER-BRANCH; 

1. Nctpsprint quality paper from Broussonetia papyrifora and bamboo pulp. 
— Our pilot paper tnneliinc was not quite suited, to. tin production of newsprint 
quality paper, particularly as it lacked tlio reeling equipment. A bulk quantity 
of mechanical pulp was prepared (on the pilot grinder) from Brous'sonclia 
papyrifera (paper mulberry) and sent to M/s. Shree Gopal Paper Mills, Abdulla- 
pur, along with the required quantity of bleached < bamboo ( Dendroealamus 
alrictus) pulp for conversion into rods of newsprint quality paper. Two 
reels of this paper having a furnish of approximately- 70%, mechanical pulp 
and 30% chemical pulp, each 33" wide and 30* in diameter, wcio sent from 
Abdullapur to the Statesman Press. Now Delhi, for a printing trial on the high 
speed rotary press. The general behaviour of the rods under normal running 
conditions and the colour of the paper was roported to bo good by tho WorkB 
Superintendent, Statesman Press. He, however, reported that the paper was 
thicker and of a soffcj quality than the Canadian newsprint and comparatively 
loss calendered, necessitating a greater supply of printing ink. Although 
the tensile strength of the paper was found to be as good, os that of the imported 
paper, the web broke at different tensions, duo to tho varying thickness of tho 
paper. 

Further experiments are in progress on the production of mechanical pulp 
from Broussonetia papyrifera from which newsprint quality paper could he 
prepared, which would be free from the flaws observed' in the course of tho 
printing trial at the Statesman Press. 

2. Blcuehed pajvrs from cotton wastes from textile mills. — Investigations 
on tiro utilisation of cotton wastes (enrdfly Nbsi 1 and 2 and guttcrfly)for the 
production of white writing and printing papers were completed and report 
made to tho Director, Technological Institute, Indian Central Cotton Committee, 
Bombay, at whoso instance tho investigations were undertaken. Samples of 
paper made on tho pilot paper machine havo alBOtbeem supplied to him. Tiro 
investigations show that tho wastes aro an excellent .source of raw materials for 
use in the manufacture of superior qualities of papers. 

3. Pulp and paper fiom vebai grass {Eulaliopsis binata). — At the iustanco 
of M/e. Tho Star Paper Mills, — experiments havo ’boon undertaken to investi- 
gate (1) tho relative advantages and disadvantages of digesting cut and uncut 
grass and (2) causes of. the low yield, of paper from grass exploited from the 
Salraranpur Forest Division. 

4. Ncmpnat ejueility papers from Sterculia campanulata and S/erculia alata, 
Sterculia camjmiuletla {papilet) and Sterculia alata (hti&k) received from tic 
Andamans were ground iuto mechanical pulp in bulk' quantities. Newsprint 

^•quality paper having a furnish of 70% mochanibul pulp from. tho two>spooies 
and‘30% bleached bamboo pulp was run on tho pilotpapor machine. The paper 
produced was very poor in- strength properties, probably duo to- the fact that 
both the woods were found to be badly nttaekod.by tho fungi when received at 
Dohra Dun. Fresh consignments of the fcwo.wnodsi.frco from fungus and boner 
attacks, have boon requisitioned from tho Andamans for repeating the 1081?, 



5. Neaily 2 tons of bloached bamboo pulp was proparcd for carrying out 
experiments on tho comparative rotentivity and opacity in papers of Chinh 
Olay and Talc. 

G. White paper, which would not go back in colour on storage was pre- 
pared for tho printing of Silviculture Manual and supplied to tho Oxford Univer- 
sity Press, Calcutta. 

7. Tho total quantity of vnrious kinds of papers, boards, otc., supplied 
during the year to tho various offices in tho Forest Research Institute and Colle- 
ges, to Government and other printing presses for Institute publications and 
to other Government Deportments amounted to a little more than 14 tons. 

. Laboratory 

1. Experiments to fix conditions of digestion for preparing * kraft’ pulp 
from Pima longifolia (cbir) saplings have boon completed. 

2. Investigations on the recovery Of magnesia from spent liquor obtained 
in tho sulphite digestion of bamboo, started early in tho year, wore suspended, 
as the ohemist to whom the problem was assigned opted for Pakistan. 

3. Samples of drawing papers were examined for stability, under different 
atmospherio conditions for tho Survey of India. 

4. Chemical analysis of two samples of teak wood was carried out by 
an assistant from the Wood Technology Branch. 

5. Preliminary examination to test the suitability of the following brond- 
leaved Bpecics of woods for tho production of nows-grado mechanical pulp was 
carried out at the request of Dr. Ing. Milos Kroftn, Milano, Italy : 

1. Mangifcra indica. ' 

2. Ailanthus ctcclsa. 

3. Bombax rmhbaricum. 

4. Alstonia schoJaris. 

G. Ficus glomciata. 

G. Buchanania lalifalia. 

G. Annlysis of samples of limestones from tho Lacbhiwnlaforosts, for supply 
to M/s. Star Paper Mills, wore carrioil out at tho roquost of tho Conservator of 
Forests, Western Cirole, U.P. 

7. Experiments wore carried out on the grinding of Acacia dccurrcns 
for the pioduotion of mechanical pulp. Tho pulp produced under different 
conditions had poor strength properties and the experiments wore discontinued. 
Experiments on the production of scmi-ohemienl pulp for use in tho manufac- 
ture of wrapping papeis have been taken in band instead. 

8. At tho instance of M/s. Shreo Gopal Paper Mills tests were carried out on 
Broussonclia jmpyrifera and Populxts cuphralica to test their suitability for 

tinting and writing papors. 
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9. Digestions were carried out on (a) Manilla hemp (b) Sisal hemp and (c) 
caroa fibre supplied by M/s. R. & W. Watson Ltd., Linwood. England, with a view 
to prepare pulps possessing high strength properties, comparable to those 
possessed by the samples of pulps supplied by the Scotch firm. Strength tests 
on Atlas insulation paper manufactured by the firm have also been carried out. 

10. Strength and ageing tests were carried out on four samples of papers 
received from M/s. Shreo Gopal Paper Mills and report made to the firm. 

11. Determinations of percentage ash, copper number, pentosan and alpha 
cellulose content in samples of pulps sent by M/s. Shrcc Gopal Paper Mills were 
carried out and results fiimished to the firm. 

12. Routine analyses of boiler feed water, digestion chemicals, etc., were 
carried out as usual. 


Enquiries. 

Technical enquiries from Government Departments, Indian States and 
business concerns were attended to from time to time. 

Tours. 

1. In connection with the Re-organisation Scheme, Mr. M. P. Bhargava, 
Officer-in-charge, Cellulose and Paper Branch, was on deputation tour abroad 
from the 15tli May to 8th November 1947. He visited a number of laboratories 
and research institutions, paper, hoard and cellulose mills and important pulp 
and paper machinery manufacturing firms in Sweden, Norway, United King- 
dom, Canada and the United States of America. During thiB period he also 
attended, as a delegate. Sessions of the Fifth British Empire Forestry Conference j 
"held in England and also a few meetings of the International Congress of Pujc6 
'and Applied Chemistry held in London. 

2. The following tours were undertaken by the Officer-in-charge, Cellulose 
and Paper Branch : 

(а) To Calcutta from 4th to 17th February 1948, to attend the meetings 

of (1) the Expert Committee on the Re-organisation Scheme (2) 
Technical Sub-Committee of the Advisory Committee (3) Advisory ' 
Committee of the Indian Paper Industry and (4) Standardization and 
Quality Control Conference, and 

(б) To Delhi from 2 to 5th March, 3948, along with S. Chattar Singh, 

Assistant Paper Pulp Officer to attend (1) the printing trial of news- 
print paper in the Statesman Press, New Delhi and (2) the interview 
by the Federal Public Services Commission for the selection of a 
candidate for the Senior Research Officer’s post in the Branch. 

Meetings. 

1. A meeting of the Experts’ CCmmittee on the Re-organisati6n Scheme for 
the Colluloso and Paper Branch was held in Calcutta on the 9th and 10th 
Februaiy, 1948 to consider Mr. Bhargava’s report on his foreign tour and 
.make recommendations to the Government on the finalized scheme. The 
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Committee, after discussing Mr. Bhargnva's report in detail passed the following 
resolutions : 

“1. Whereas in the meeting held at Dehra Dun on the 17tli and 18th 
October 194G, the soopo and functions of the re-organised Cellulose and Paper 
Branch were considered and approved, this Committee reconsidered the various 
details in a meeting held on tho 9th and 10th February 1948 in the light of Mr. 
Bhargava’s report on his European and American tour and resolve to reaffirm 
their approval. 

2. Whereas 

(а) it is necessary in national interests to provido increased facilities for 
research and training in Pulp and Paper Technology; 

(б) the facilities at present available at tho Forest Research Institute 

are inadequate and out-of-date ; nnd 

(c) Mr. Bhargava nnd Dr. Krishna were deputed by tbe Government of 
India to select nnd recommend proper equipment for the purpose 
after visiting Etuopo and Amorica and Mr. Bhargava has now 
submitted his report; 

this committee resolves that the pilot plant nnd laboratory equipment ns append- 
ed (Appendix I and II) be installed at tho Forest Research Institute as early as 
possible and recommends that necessary steps be taken to place orders of the 
same at an early date. 

3. Whereas (1) the pevjous estimates for the pilot plants were purely tenta- 
tive, based on information then available and (2) in the light of visits nnd discus- 
sions overseas, the type of pilot plant now settled upon involves higher expendi- 
ture as ascertained from various manufacturers this Committee resolves that tho 

increased expenditure is unavoidable and therefore recommends that the pro- 
visional estimates as revised nnd appended herewith (Appendix III) may be 
sanctioned by the Government so that orders for the various equipments and 
plant may bo placed ns soon as the final indent is prepared and approved of 
by the Committee. 

4. Whereas, as recommended by the Paper and Rayon Panels, research on 
the preparation of celluloses for rayon end allied products from indigenous raw 
materials is to be undertaken at tlic Cellulose aud Paper Branch, Forest Re- 
search Institute, Dehra Dun, and whereas for effective and complete investiga- 
tions it is necessary to earn' out reliable tests on tho suitability of the celluloses 
prepared for the various end requirements the committee recommends the early 
procurement of the requisite laboratory equipments for tbe purpose. 

5. Whereas, as recommended in resolution No. 2 above, it is desirable and 
nccosaary-to place early orders for the various laboratory equipment and pilot 
plants and whereas it has not yet been possible to obtain firm quotations for 
these, tho Committee resolve to appoint a sub-committee of three members vis., 
(1) Dr. S. Krishna, Director of Forest Research, Forest Research Institute, 
Dehra Dun, (2) Dr. Schoenberg, General Manager, Shree Gopal Paper Mills and 
(3) Mr. Bhargava to take early and necessary steps to procure complete spcci- 

■ fications and firm quotations for all the required equipment and to finalise the 
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indents so that orders for the same may he placed as soon as Government’s 
sanction for implementing, the Re-organisation Scheme is obtained.” 

1. The proceedings and resolutions of tho Expert Committee have been 
submitted to the Government for approval and sanction of the Re-organisation 
Scheme. 

2. Meeting of the Technical Sub-Committee and Advisory Committee of tho 
Indian Paper Industry -were held in Calcutta on the 10th, 11th and 13th Feb- 
ruary 1948. Report of work carried out in tho Branch during 1947 was placod 
before the Technical Sub-Committee for discussion. Programme of work for 
the year 1948-49 was drawn up and approved by the Committee. 

The Advisor}' Committee of the Paper Industry approved of the proceed- 
ings of the Technical Sub-Committee and passed the accounts for 1947-48 
presented to the Committee by Mr. Bhorgava. 

The Committee also considered the resolutions)!)! the Experts’ Committee. 
They gave their general approval to them and recommended that the}' be' 
adopted by the Government. , 

3. The Sub-Committee of tho Central Advisory Board on Forest Utilisa- 
tion in the meeting held on the 11th March 1 918, reviewed the work entried out 
in the Branch sinco 1940 and approved of the programme of work as recommend- 
ed by tho Advisory Committee of tho Indinn Paper Industry. They also 
endorsed the resolutions passed by the Expert’s Committee regarding the re- 
organisation and expansion of tho Collulose and Paper Branch. 

Training of apprentices and Lectures. 

Orie apprentice from Rohtas Industries Ltd., two from Sipur Paper Ltd., 
and one from Orient Paper Mills Ltd., completed varying periods oftraining 
during the year under roport. Two apprentices from the Orient Paper Mills 
one of them a Government of Orissa nominee, joined tho Branch in July 1947 
and February 1948 and were still under training at tho close of the year. Tho 
usual course of lectures was delivered to tho Senior Class of the Indinn Forest 
College. 

Grants. 

No contributions wore received from the mills during tho year under report. 
Both the Pnpor Makers’ Association and Paper Mills’ Association have, howover, 
resolved to revive the voluntary contribution to tho Institute with effect from 
the 1st October, 1947. 

Publications. 

1 . Bhargnva, M. P, and Chattnr Singh, 1947. Interim report on the pulp- 
ing qualities of crushed and uncrushcd bnmboo chips. Indian Forest Bulletin 
No. 127. 

‘ «* 

2. Bhnrgava, M. P. and Batra ( P.C. 1947. Report on the discolouration of 
bleached bamboo and grass pulps during storage. Indian Forest Bulletin 
No. 128. 

3. Bhnrgava, M. P. and Chattar Singh, 1947; A comparative study of 
some Indian China G3ay8 *6 paper fillers. Indian Fairest Bulletin No. 134. 

t 
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Visitors. 

1. Shrco Jairamdas Dnulatrnm, Minister for Food and Agriculture, Govern- 
ment of India. 

2. Mr. L. T. Edwards, Mannging Director M/n. Oscar" Kohorn (India), Ltd. 

3. Members of tlie Central Advisory Board on Forest Utilisation. 

4. Mr. L. C. Bingham, lndustiinl Adviser to U. P. Government. 

Miscellaneous. 

In connection with the division of assets, consequent on the partition of 
India, lists of office equipments, plant and machinery tools, apparatus, stores 
etc., were prepared and submitted to the President, Forest Research Institute 
and Colleges. 

Two chemists from tho Branch opted for Pakistan. One chemist 
(S.Knrtnr Singh), who wont abroad in December 194 6 as a Government Scholar 
has not returned jot. The stall in the Branch was therefore considerably 
dopleted, especially ns the Officer-in-ekarge was also out for nearly half tho 
year. 
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CHAPTER X. 

CHEMISTRY & MINOR FOREST PRODUCTS BRANCH 

The following programme of work was undertaken during the year under 
review : — 

A. ,— Essential oils — 

(?) Saussurea lappa C. B. Clnrlre — for costus oil in perfumery. 

(it) Juniperus sp. — for juniper oil in medicine and industry. 

(tit) Ocimum sp. — for camphor. 

(iv) Pulranjiva rotburghii Wall. — for mustard oil in seeds. 

(t>) Castor oil distillate — for preparation .of aromatics. 

B. — Resins and gum-resins — 

(i) Boswdlia serrala Roxb. — for gum-oleoresin in varnishes and 

plastics. 

(ii) Altingia cxcelsa Noronlia — for usc3 of the resins. 

0. — Oils, fats and traxes — 

(t) MaVolus pliilippinensis Mucll. Arg. — for highly drying fatty oil. * 

D. — Pectins, gums and mucilages — 

(i) Tamarind us indica Linn. — for pectin from seeds. 

(it) Asparagus JUicinus Buch. -Ham. — roots as a sizing material. 

E. — Tanning materials — 

(?) Tamarind-seed coat. — for dyeing and tanning substances. 

(ii) Cassia auriculala Linu. — for collection of bark. 

F. — Drugs — 

(i) Slrychnos nux-vomica Link.— for effect of storage on seeds. 

6. — Miscellaneous — 

(i) Monographs — 

(a) Aromatic Plants of India. 

(b) Poisonous Plants of India. 

(it) Inquiries. 

(in) List of publications. 

A.- Essential oils 

(?) Saussurea lappa 0. B. Clarke — 11 was reported Inst year that tlio yield 
of essential oil from the roots of Saussurea lappa wns higher by solvent oxtrncc 
t.ion method than by steam distillation, and that the oil also differed in physical 
and chemical oharact eristics from the stcanudistilled oil. 

The following fractions were obtained when the solvent-extracted oil was 
distilled under reduced pressure ; the fractions isolated wore of thosamo range 
MlOFRIOliim. C 
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ns roportcd by Foldstoin & Semmlor {1914. Ber., p. 2433) in the case of 
steam-distilled oil : — 


B p ntJ 1 mm pressure 

Solvent Extracted oil 

Optical 

rotation 

Yield 

% 

Sp.gr. 

20* 

Refractive 

index 

(1) SO’l-flO’ 

3-8 

0*0130 

1*4820 

+15*0® 

(2) ISO’-lOO’ 

1-8 

-• 

1*4815 

+16*8’ 

(3) 100’- 175° 

U-l 

0 0301 

1* 1382 

-MO-4’ 

(4) I7.V-100’ 

0'8 

0*0081 

1*5020 

' +10*4’ 

(0) WO -200" . . 

»•» 

1-0JJS 

1 *510S 


(0) 200’-210' 

2S<0 

1*0723 

1*5150 

+30’ 

(7) 210 21S 

10-0 

1 ■ 0S03 

1*5200 

4*27*2® 

Residue . .. .. | 

10-0 

•• 

•• 

•• 


The above results show that the solvent-extracted oil is very rich in high- 
boiling fractions and poor in low-boiling ones. 


As was icported last year, during tho course of vacuum distillation of the 
oil a colourless crystalline solid congealed in the condenser and receiver bet- 
ween the boihng point of 180° and 200° at 11 min. This solid, aftei isolation 
and purification, was found to be a lactone, C J5 ILo Oj, m.p. 115° to 147°. The 
presence of a solid lactone in tho roots has not been noticed by previous workers. 
Its further studies will be undertaken when sufficient amount has been collect- 
ed. 

(it) Juniper u<s sp.— In continuation of the work on juniper oil, samples 
of berries from two species, viz., J. mneropoda Boi%. and.f. squamala Buch.- 
Ham., were obtained from Tohri-Garhwal. The quantity of the oils distilled 
from these was too small for a complete study. Tho physical characteristics 
wars ns under: — 



1 Yield 

U/ 

/O 

f 

Sp. pr . 

20 a 

Rofr.vtoo 

index 

Optical 

rotation 

J • macrapoaa * » 


.. 

0*66 

0-0006 

m 

+44-5’ 

J.squnmata .. 


•* 

0 88 

0-0206 


+32*5° 
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(Hi) Ociintim sp. for camphor. — During the year under review a plot 
of about 1 acre of good land was planted with ociimnn. This plantation 
was raised at the outset of the monsoon, from mnsery seedlings. On account 
of conditions beyond our control, the harvesting of the crop was delay? I and, 
therefore, a proportion of the lower leaves matured nrtd fell down, thus decreas- 
ing the yield of leaves. The total yield of dry leaves was 644. lbs. m the acre 
of lnnd. The second harvest would be ready for cutting late in May. 

In order to ascertain the effect of different manurinl treatments, ‘25 plots 
have been laid out and statistically treated with superphosphate, ammonium 
sulphate, farmyard manure and NPK mixture. 

(tv) Mustard oils in the seedsof PuOanjiva roxburtjh'i Wall. — La9t year the 
seeds of P. roxburqftit were reported to contain mustard oils which were suspect- 
ed to be two in number. A 40 gm. mixture of these (yield 0-0 per cent) was 
isolated from 8 kilos of moistened kernel powder by steam distillation. The 
mixture of mustard oils thus obtained was n sharp-smelling brownish-yellow 
liquid and had the following characteristics : — 



Specific gravity 25° 

1-0270 


Refractive index 25° 

1-5187 

250 

Mo 

(0% concentration 
in alcohol) 

+ 15° 


36 gms. of the oil were fractionally distilled at atmospheric prcssui e and the 
following fractions wore collected : - 


Frau 

tion 

11. p. 

t 

Smell 

Weight 

R">- 

i 

1 \ 

Sp. gr. 
20’ 

! 

! 

25' 

wr 

i Remnrts 

0 

Botow 00’ , . 

•• 

1 ! 

i i 

l 1-2 1 

i 

1 

i' ' - 

Mostly rtlu-r mil- 
phurio. 

l 

13fiM4r» 8 

Strong mustard .. 

; w i 

i o-ontif! i 

-[ lO-O” 

Bolti ino-itli- lit 
130 r -139“. " 

2j 

145 e -l53» 

• 

Bo. 

to 

[ 0-0007 

i 

d-SO-O’ 

Bolin mostly li 

3 

16RM0S* 

Mustard republic 

1-8 

ft* 0000 j 

| 

a * 

Slight decomposi- 
tion. 

4 

Hcsltluo 

Ropulaivo . . 

r» 

i 

1 8102 

i ! 

• * 

■Dornmpowd mate- 
i In). 


From the fractions 1 and 2 isopropyl and sec-butyl mustard oila (C,JI 7 N— C=S 
and CJhNsaC'—S) were isolated and were identified by their thiourea do i- 





vatives (C 4 H 10 N 5 S m.p. 1G4°-165°, CjHjoN^ m.p. 137°-138 0 ) ns well ns by the 
chloroplatinatos of their corresponding nraine-liydrocliloridcs derived from them 
by hydrolysis with 20 per cent hydrochloric acid. In the fractions 3, phenyl 
mustard oil (C,)]I S N=C- S) lias been identified by the preparation of its 
thiourea derivative (C,II s J7.S, m.p. 153°— 154°). 

Thus three mustard oils have been found to be present in the seed kernels, 
which presumably arc the products of hydrolysis of sulphur glucosides present 
in the seeds. It is proposed to isolate and identify these glucosides. It may 
be pointed out that the characteristic strong mustard smell of the wetted kernel 
powder is due to tho predominance of isopropyl and sec-butyl mustard oils and 
not to the presence of phenyl mustard oil (which forms only about 3 par cent 
of total mustard oil) as supposed by Dutb cl al. (191G. Indian SoapJ-., 11 : 1G9). 

(t)) Preparation of aromatics from castor oil distillate . — Products of distilla- 
tion of castor oil being available from other sources, it was thought desirable 
to find out if any of their constituents could be made use of as a starting material 
for the synthesis of valuable aromatics. This is not an entirely now line of 
work, since pi evious workers have reported that the higher aldehydes prepared 
from hcptaldehydo (one of the constituents of tho distillnto) possess agreeable 
odour. The distillate consisted of undoeylenic acid (40 per cent) hcptaldcliyde 
(25 per cent), neutral compounds (30 per cent) and moisture (5 per cent). It 
was proposed to synthesize aromatic compounds from the undecylcnic acid 
and lieptaldchydc Preliminaiy experiments with heptnldehyde have nlready 
yielded a higher aromatic aldehyde of jasmine odour. 


B. — Resins and gum resins 

(i) Boswcllia senata Roxb. — A simple economic method of expressing the 
oleoresin from the gum-olcoresin under pressure at 120° to 130° in perforated 
vessel was reported last year. During the year under review, conditions for > 
optimum yield were studied and it was found that the maximum yield of the 
resin (80 per cent of that present) was obtained when the gum-olooresin lumps 
were reduced in size to 0 23" and heated for -1 hours at 120° under a load of 
1*2 lbs. per sq. in. 

Tho orange-yellow oleoresin was found to possess the consistency and 
transparency of Canada balsam. Tt could bo decolorized with furfuraldehyde 
treatment. A DO : 60 solution in xylone gave material with refractive index of 
ND 1 -E00O almost equal to that of ordinary glass and as such could be utilized 
for mounting slides. 

(if) Ailing ia crcdsa Noronlw. —This lofty tree occurs gregariously in 
Darnng districts of Assam and is plentiful in the evergreen forests ofEastorn 
Assam. It yields a pale-yellow odorous resin in clear tears from clean wounds. 
The resin is considered similar to gum rnsamala or styrax or storax from 
Liquidambar orienlalis Mill, from Burma, Malaya Peninsula, Sumatra and 
Java. A sample of tho resin from A . cxccha was received for examination front 
the Silviculturist, Assam, according to whom commercial quantities could be 
mnde available for exploitation With a view to finding it : suitability as a 

v ■« r ♦« ** ct* 
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substitute for storax or styrux its oxarainntiou was undertaken and the follow- 
ing data recorded : — 


Resin ns received 

, Storax 

U. S. P. 

1 

Storax 

B.P. 

Storax 

commercial 

Resin (by 95 per rent also 
liolio extraction) 

03-15% 

I 


9 

Dirt (earth, bark, etc.) 

4-85% 




Loss duo to moisture 

2-00% 




Loss at 100° for 2 hours. . . 

Ash 

Acid value 

4-33% 

2-77% 

40-0 

20% 

5% (on water 
bath for ono 
hour.) 


Resin cztraclal by alcohol. 



Melting point 

90°— 95° 

! 



Specific gravity 10J 

1-04G 




Acid value 

58-3 

36-85 

55-90 

70-90 

Saponification value 

105-4 

160-200 

170-200 

135-180 

Ester value . . . . 

47-1 

• • 

. 100-133 

50-120 

Cinnamic acid 

absent 

25% of 
storax 

present 

presont 

Soluble in alcohol, acetone, 
carbon-disulphido and 
other. 

(a little inso- 
luble residue) 

soluble in 
alcohol, 
other, CS 2 
and ocotono 


aolublo in 
alcohol and 
ether 


According to the above data and comparison of the same with B. P. and U. S. 
standards, the resin evidently does not resemble storax and cannot, therefore, 
be considered as a substitute for it. Its low melting point and its solubility an- 
organic solvents as given above indicate that it might serve as a substitute for 
a softer type of resin like gum mastic, in varnishes. 

G. — Oils, fats and waxes 

(t) Mallotus philippinensis MuelL Arg. — The highly drying oil (kamala - 
oil) from the seeds of Mallotus philippinensis on saponification and subsequent - 
neutralization with hydrochloric acid was reported earlier to yield mixed acids, 
in .p. 51°-62°, m.w. 300, 1. V., 136. These when separated into solid and liquid > 
acids by Twitchells lead-salt-alcohol method, gave : — 

Polymerized acids — 20% 

Liquid acids — 31% I.V. 87-97. 

Solid acids- 49% J.Y. 107-119. 
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Therformation of large amount of polymerized acids, insoluble inorganic sol- 
vents, ns well as the variations m the I. V. of liquid and solid acids appeared 
to be the result of rapid polymerization of the major constituent acids before 
saponification of the oil and during the Twitchells separation of the mixed 
acids. The liquid acids had alieady been found through their bromides to 
consist of oleic and linoleic acids. The solid acids were found to be unsaturated 
and weie presumably acids of the isooleic or other isomcrized polyethenoid type. 

On exposure to air they soon got polymerized. They were separated into the 
following fractions for identification purposes : — 

(а) 25% crystals from petroleum ether, m.p. 77°-78°, ra.w. 280. 

(б) 55% crystals from benzene, m.p. 77°-78°, m.w* 284. 

(c) 10% benzene insoluble portion (polymerized). 

(<?) 5% portion soluble in petroleum ether. 

(e) 5% portion soluble in benzene. 

Fractions (a) and ( b ) were mixed, dissolved in 95 per cent alcohol and cataly- 
tically reduced with hydrogen in the presence of active platinum oxide for 3 
hours. After the removal of the catalyst the products of reduction were isolated 
on concentration of the alcoholic solution as follows : — 

(1) 40 per cent crystals m.p. 93°- 94°, I.V. 9, m.w. 305 (C 71 -5 per cent ; 

' H 11-7 per cent ; 0 16-8 per cent ; calculated for C^TT^Oa C72 

. per cent, H. 12 per cent, 0/10 per cent.) 

. (2) 15 per cent crystals from mother liguor m.p. 09°-70°, mixed m.p. 
uith stcnric acid unchanged. 

(3) 45 per cent dark liquid acids I. V. 80, m.w. 280 from mothor liquid of 

. ( 2 ). 

Fraction (c) being insoluble in organic solvents was not worked up further. 
Fractions (rf) and (e) gave a small amount of acids melting at 55° and 56°, res- 
pectively, indicating mixtures of stearic with some lower acids. 

c Thus the mixed acids consist of 31 per cent oleic and linoleic acids, and 69 
per cent of a C 18 polyethenoid acid (I.V. over 100) which in contact with air is 
converted to a polymerized product to an extent of 20 per cent and the rest 
(49 per cent) is found to be oxygenated to some extent. On catalytic reduc 
tion with hydrogen this is converted partly to oxystearic (hydroxy or keto) 
acid, partly to a liquid acid (I.V. 80, m.w. 280) and partly to stearic acid’ All 
this shows that the polyethenoid acid is really a mixture consisting of a Cxg 
acid of the type of elaeostenne acid and it soxydenvative. It is proposed to 
separate these acids and then ozonize them to study the products of decomposi- * 
tion jof the ozonides and thereby Ox the position of the double bonds. Like 
elneoptcaric acid these polyethenoid acids have the property of gelation 'when 
submitted to the action of heat. 

D. — Pectins, gums and mucilages 

(i) Tamarinius indica Linn. — The polysaccharide isolated from the 
tamarind-seed kernels, as repotted last year, possesses the characteristic 
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property of forming acid-sugar-jellies just like the fruit pectins. Unlike the 
latter, however, it is not derived fiom polygalacturonic acid. Further, the 
carbohydrate is capable of forming jellies under varying conditions of pH , 
from 1*8 to 9*8. It does not, therefore, strictly come under the class of 
pectins, since, according to the present-day definition, pectins are methyl 
esters of polygalacturonic acid. Hence the term “ Jellosc ” has been suggested, 
since it indicates both the carbohydrate nature and the jelly-forming properly 
of tho substance (Chcm. & Industr., 1946, 65 : 101). 

It was reported last year that the jellosc is essentially a carbohydrate which 
gives xylose, glucose and galactose on complete hydrolysis. When subjected 
to fermentative degradation, it yields a hexasacckaride with xylose, galactose 
and glucose in the molecular proportion of 2 : 1 : 3. 

(ft) Asparagus filicimt? Bucli. — Ham. — It was reported last year thatthe 
root powder of Asparagus ftlieinus (chirn/a musli or nari mush), when suspended 
in water, swells up almost immediately forming a thick, light-yellow, highly 
viscous solution. It was also shown that, the powder could be successfully 
used as a printing base in calico-printing, in bulk-sizing in combination with 
tamarind-seed powder, and in the finishing of textiles. The chief constituent 
of the root powder is a carbohydrate present to an extent of 70 per cent. 
On acid hydrolysis, it yields glucose and mannose. It does not produce any 
furfural with hydrochloric acid but yields only a small amount of carbon dioxide 
indicating the presence of uronic acid. The substance, therefore, appears to 
be ft mucilage composed of glucose and mannose, containing a very small 
amount of uronic acid. 


E. — Tanning mate) ials 

l 

(i) Tamarind-seed Coat . — The seed coat of tamarind, which forms nearly 
30 per cent of the whole seed, is, as was mentioned in earlier reports, a by- 
products of the tamarind-kernel-powdcr industry. It has already been, 
reported that it contains both dyeing and tanning substances; suitable methods* 
of their utilization have also been suggested . Further investigations have shown 
that the tnnstuff belongs to tho catechol class of the depsidc group and is pre- 
sent to an extent of 16 tol8 per cent of the testa. The colouring matter is a, 
phlobatannjn present to the extent of 10 to 1 2 per cent. The acetyl and methyl - 
derivatives of the phlobatannin are optically active, lending support to the view 
that phlobatannins are probably hydroxyflavan derivatives. 

(it) Cassia avriculatn Linn. — The bark of Cassia auriculala is a vuluablo 
tanning material. It is a shrub with thin branches and their debarking is a 
laborious process. Tho bark could bo separated from the branches 6om- 
s paratively moie easily during the growing season (summer) of the plant 
than in winter months. With a view to ascei taining the tannin content of the 
bark at a time when its separation from the blanches is comparatively easier, 
montlvlv samples were obtained from the Etawnh plantation. This work was 
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undertaken at the request of the Conservator of Forests, Land Management 
Circle, ILF. The results of analyses are given below 


Moisture 

Total 

solubles 

Non-tuns 

Tannin 

content 

September 


.. 

. . 

• • 

n-o 

32-4 

14-0 

18-4 

October 

.. 


•• 

•• 

11*8 

2S-0 

8-8 

17-2 

Norombcr 

.. 

• 


•• 

12-5 

28-0 

13-6 

14-5 

December 




•• 

10-8 

28-0 

13-3 

15-3 

January 




•• 

9-D 

28*0 

13-2 

15-7 

Februiry 




•• 

11-0 

27-0 

12-0 

15-0 

March . . 


• • 

•• 

-• 

7-9 

31-5 

IB-1 

15-4 

April 



■ * 

•• 

0-2 

32-1 

14-4 

17-7 

May 


-- 



12-1 

31-1 

15 -4 

16-7 

Jane 




•• 

12-1 

29-3 

11-0 

17-7 

July 


• • 



12-0 

20-3 

11-7 

17-C 

August . . 


•• 

•• 

•• 

11*3 

29-9 

12-0 

17-9 


The variation in tannin content is not very marked and the results show 
that the plant could be debarked during the growing season when the opera- 
tion is comparatively easier. 

f 

< F. — Drugs 

(i) Stryclmos liux-vomica Linn. — A study' of the effect of storage on the 
alkaloidal content of Stnjchnos nux-vomica seeds, began in 1932, was completed 
and the results published in Curr. Sci., 1947,16 : 346. It wa6 found that during 
the 16 years of storage in a gunny bag tho total alkaloidal and strychnine 
contents as well as the original silky appearance remained practically unaltered. 
The previous analyses showed tho total alkaloidal content as 2*75 per cent and 
the strychnine content as 1*20 per cent as compared to the present, 2*70 
pfer cent and 1 • 17 per cent, respectively. These findings are contrary to the 
toihmon trade belief ( Ghem . tC Drugg., 1928, 108 : 296) that the seeds on long 
storage lose the original silky appearance and their alkaloidal content. 

6. — Miscellaneous 

(£) Monographs j — 

(a) Aromatic Plants of India. — Four seiies of the monograph on 
“ Aromatic Plants of India ” have been published in the J. Sci, 
Induflr. Res. These deal with 24 families from Rnnuncula’cSe 
to Geraniaceee. 
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\h) Poisonous Plants of India. — The first volume of the monograph on 
“ Poisonous Plants of India ” has been completed and it is hoped 
that it will he out shortly. 

(«) Inquiries. — During the year under review, over 400 inquiries were 
dealt with from Government departments, industrial concerns and private 
individuals, both producers and consumers of minor forest products, and these 
dealt with tanning materials, medicinal plants, gums and resins, essential oils, 
etc. A huge number of inquiries sought information on tanning materials, 
tamarind seed and charcoal kilns. Others solicited information on cultivation, 
collection, availability, quality and marketing of various minor forest products 
and the substitutes of thoso whoso supply became short owing to the war and 
its after-effects. Information on the methods of manufacturing finished products 
was also supplied. 

(it i) List of publications. — 1. Chengappa, E. S., Krishna, S., Badhwar 
R. L. and Bhnrgava, M. P., 1917. Survey of India’s Forest Resources, A — 
Timber, Plywood and Veneers, B — Minor Forest Products, C — Cellulose and 
Paper. Fifth British Empire Forestry Conference, United Kingdom, Item 4 (6) : 
10 pages. 

* 

2. Krishna, fi. and Badhwar, R. L., 1917. Exploitation of Minor Forest 
Products, (Utilization). Fifth British Empire Conference, United Kingdom, 
Item, 6 {(?) ; G pages. 

3. Krishna, S. and Badhwar, R. L. 1947. Aromatic Plants of India, 
Part I. J. Sci. Industr. Ites., India, 6 (2) : Supplement pp. 1—24 (dealing 
with families Ranunculacaa, Magnoliacero, Announce®, Menispermace® and 
Ffymphroncero.) 

4 1947. Aromatic Plants of India, Part II, ibid., 

6 (3) : Supplement pp. 25-4G (dealing with families Craciferao, Capparidaccao, 
Resednco®, Yiolnceto, Flaeourliacece, Fittosporace®, Polygnlcac®, Caryd- 
phyllacem and Uypericaceffi). 

5. .. .1017. Aromatic Plants of India, Part IIT, ibid,, 

6 (4) : Supplement pp. 47 — G2. (dealing with families Guttifer®, Thcacc® and 
Diptcrocnrpace®). 

G 1917. Aromatic Plants of India, Part IV, ibid., 

G (5) : Supplement pp.G3-7G (den ling with families Malvace®, Stcrculincero, 
Tiliace®, Krytliroxylacero, Mnlpighiacere, Zygopliyllnce® and Gcraniacero). 

7. Krishna, S. and Rao, P. S., 1917. Tamarind seed polysaccharide. 
Curr. Sci., 16 : 25G. 

8. Puntarabckar, S. V., 1917. Substitute for coconut oil in soap industry 
Indian Soap J IS (G) : p. 119. 

9 1947. Effect of storage on the alknloidal content 

of Stnjcbnos vvr-mnica sends, Cior. Sci., 16 (11) : p. 31G. 

10. Rao, P. S. 1948. The colouring matter of blio tamarind seed tests, 
Proc, Indian 'Acad. Sci., 27 A (1) : pp. 52-63. 

- JHOFBXDDnn 
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CHAPTER XI. 

STATISTICAL BRANCH. 

The Statistical Branch was brought into existence with effect from Aueost 
1,1947. The functions of the Branch as originally conceived were as follows — 

The Statist'cnl Branch \vrlJ deal primarily with the design of experiment 
in all Brandies of tlic Forest Research Institute, the subjection of the resultsto 
statistical methods of analysis and the assessing of the precision of the results 
The Branch will not noimally deal with routine computing -work. The routine 
calculating work will continue at hitherto, to be done in the various Branches 
concerned. The Statistical Branch will also advise all provincial Torest Re- 
search Officers m the oonduct of their experiments and analysis and interpre- 
tation of the results 

All technical papers, leaflets, etc., embodying results obtained from ex- 
periments designed and statistically analysed by the Statistician will he vetted 
by him before publication. In the case of experiments commenced before the 
creation of the Statistical Branch, however, only such technical papers as 
contain data of a statistical nature will be vetted by him. * 1 

Staff. 


The technical staff proposed for tho Statistical Branch under project * 0 ’ 
of the Reorganisation Scheme, and the actual staff in employment from 1st 
August 1947 to 31st March 1948 are given below 


Post j 

Proposed 

staff 

Staff daring 
Aug., 1017 
March, 1048 

Statistician (Officer-m-olmrgo of tho Statistical Branoh) ,. 

X 

1 

Asstt. Statistician .. .. .. 

i 

• • 

Head Compntors .. .. .. .. 

3 

2 

Computers .. .. .. 

12 

5 


Dr. A. L, Griffith, I.F.S., Silviculturist, Forest Research Institute wasin- 
charge of the Branch, in addition to his duties, from 1st August 1947 to 28th 
October 1947 when Dr. K. R. Nair, M.A., M.Sc., Ph.D., was appointed os 
Statistician on the recommendation of tho Federal Public Service Commission. 

Advice on design of experiments included. 

(1) Preparation of randomized block design for the Chemistry & Minor 
ForestProducts Branch to conduot a manorial experiment on Ocimum. 

(2) Advice to the Entomology Branoh on the lay-out plan of three experi- 
ments to he conducted in Bombay Province (o) to study the differential effects 
of 1 trimming * and ‘ not trimming ’ of leaves of cut bamboo culms, on tho 
starch content and on immunity to insect attack, {b) to study the effect of 
debarking on the incidence of borer attack on four selected species of timber, 
and (c) to study the effect of two different insecticides tried fit 3 different streng- 
ths on plywood stacked in cubic layers. ' ' 
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(3) Advice to the Silviculturist, East Punjab, on foreign work done to 
correlate the width of annual rings with rainfall, in connexion with his proposal 
to start a similar investigation of coniferous crops in the Punjab. 

(4) Preparation for the Silviculturist, Central Provinces and Berar, a 
randomized block design for anexperi aent on Eulaliopsis bimta to test the com- 
parative effect, on future growth and yield of grass, by four different treatments 
(burning vs no burning X one cutting vs two cuttings in a year). 

(5) Preparation of a lay-out plan for an experiment to test tbe degree of 
inheritance of twist in oliir pine (P. longifolia) which was proposed to bo con- 
ducted in 3 localities (Nainital, East Almora & F. R. I. Estate) by the 
Silviculturist, United Provinces and Silviculturist, Pore3t Research Institute. 

(6) Planning an experiment for Timber Testing Section to determine opti- 
mum size of lap joint for testing glue adhesion strength of plywood used for tea- 
chests. 

(7) Advice in the field to the Central Silviculturist on methods of collecting 
data on germination tests, lay-out of experiments in pots etc. 

Statistical Analysis. 

(1) The data of the 20 per cent partial enumerations of Dehro Dun Forest 
division were analysed under Dr. Griffith’s supervision while he was in-charge 
of the Statistical Branch and the results sent by him for publication as Indian 
Forest Leaflet No. 96 in the series “ Efficiency of Enumerations ”. 

(2) Data of complete and partial forest enumerations done at Ranikhet 
by students of tho Indian Forest Ranger College were scrutinised. 

(3) Relation of mean and variability of glue adhesion strengths with size 
of lap jointin samples of plywood taken from tea-chests was statistically studied 
on data supplied by Timber Testing Section. 

(4) Data of investigations on inheritance of twist in chir pine, conducted 
in Almora division, U. P. were analysed and a report sent to Silviculture Branch. 

(5) A report on tho statistical analysis of data on strength tests (modulus 
of rupture) of Bamboo with reference to the influence of seasoning (green vs 
kiln dry), time of foiling (May vs December), stage of youth (mature vs 
young) section tested (top, middle, bottom) and position of node in the tested 
piece (node-in-centre and centre intor-node) was sent to Timber Testing Sec- 
tion. 

(G) .Data on accelerated service tests on timber treated with different croo- 
Botes mixed in varying proportions with fuel oil, under full coll, rneping and 
open tank processes were partly analysed and an interim report sent to the 
Oificer-in-charge, Composite Wood & Wood Preservation Branch. 

Discussion with Research Officers. 

Tho Statistician paid periodical visits to the various Branches of the Forest 
Research Institute, with a view to finding out to what extent statistical methods 
would assist their research. He addressed the officers at a special meeting of 
the Institute on Statistical methods in Forest Research. The fall text of his 
talk has been circulated to Provincial Silviculturists and is also being published 
in the “ Indian Forestor ". 
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Veiling of Publications. 

Statistician gave Ills comments or tlio following articles winch were in- 
tended for publication ■ — 

(1) Studies on Adliesh es Part SII — Cresol-fonnaldohyde and Gresol- 
easein-formaldchyde-adhesivcs for plywood by D. Knrayanamurh, Y. Rangoon- 
thnn and 0. P. Agarwal. 

(2) Glossary of Statistical Terms, by A. S. Rawat. 

(3) A further note on constants connecting top height and age for 
different site qualities in teak plantations by II. S. Raghavan. 

Tours. 

The Statistician attended the Conference on Standardization and Quality 
Control held in Calcutta from 8th to 14th February 1948 which was piesided 
over by Dr. IV. A. Showliart, Research Engineer, Bell Telephone Laboratories 
U S. A. He had seveial personal discussions with Dr. Skcivhait on statistical 
problems connected with timber research. 
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, . CHAPTER Xtt. 

PUBLICITY AND LIAISON BRANCH. 

As measure of re-organisation of the Forest Research Institute the or- 
ganisation of the Utilisation Officer was abolished with effect from 20-5-1947 
and the Publicity and Liaison Branch was created to deal with such items of 
work as were not specifically allotted to other now Brnnchor. Fresh func- 
tions were also allocated to tho Branch- 

The following officers wore in-chaige of tho Branch during the year : — 

(1) Rao Suhob B. S, Chengapa, the late Utilisation Officer from 20-5-47 

to 30-5-1947. 

(2) Dr. K. A. Chowdhury, Wood Technologist from 31-5-47 to 2-7-47 
in addition to his own duties during leave of Rao Sahcb B. S. . 
Chengapa. 

(3) Mr. C. A. R. Bhadrnn I.F^., from 3-7-47 to 31-3-48 in addition to 

the duties of Personal Assistant to President, Forest Research In- 
stitute & Colleges and of Director of Forest Education. 

As far as information was available (especially in published literature) 
enquiries were disposed of by the Publicity and Liaison Officer himself : but 
most enquiricsliadtobe sent to Branches for answers for want of indexed in- 
formation. Records of enquiriesand answers are being kept. Hindi and Urdu 
translation of Mr. Stewart’s appeal (for a now T outlook in their work) to the 
staff on Independence Day were made and distributed widely in the Institute. 

' No organised visits could be undertaken to other Institutions during the 
period since May 1947. 1 Incidental to other lonring, the Mysore Government 
Forest Research Laboratory and the Drugs Laboratory at Bangalore were 
visited as also the Chamorajcndra Technological Institution and the 
Sandalwood Oil Factory in Mysore. 

33 publications of different branches of this Institute were sent for printing 
during the year. Press summaries of the publications (publicity of which was 
considered nece c aary) were sent to the Deputy Principal Information Officer, 
Ministry of Agriculture, New Delhi. 

As soon as publications were printed finally they wore supplied to various- 
departments in India and abroad on oxchnngo basis. All publications of this 
Institute ore also made available for sale to tho public from the Manager of 
Publications, Civil Lines, 'Delhi, the Central Library and the Government Agents 
Messrs Jugal Kishore, Rujporo Road, Debra Dun. 

An innovation was successfully attempted by bringing out a preliminary 
note on Broussondtia papyrifera for the Silviculture Branch by oyclostyling 
the matter and providing u cover punted in the hand press. For small lea- 
flets this may bo adopted on an increasing Seale. A bigger effort in this lino 
of'work was tho bringing out of Branch reports in book form for the Central 
Advisory Board on Forest Utilisation at very short notice. During tho year, 
the Central Library was transferred to the control of this Branch. All work 
regarding circulation, transfer mid procurement of publications, periodicals and 
books etc,, for all Branch' Officers is undertaken by the Central Library. 


V 
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The Sand Press in the Institute was also transferred to this Branch. So 
far only labels and forms are printed in it but plans have been taken in hand to 
enlarge its capacity to some extent. 


of what particular item of forest products should be considered for undertaking 
surveys as regards availability etc., in the country is engaging attention. 

Exhibits and posters were bent to the All-India Exhibition Calcutta ; 
some exhibits and posters wore supplied to other enquirers. Some new exhibits - 
and posters wore also prepared for sending to the Engineering Exhibition Roorkee 
which was to be held in April 1918 ; but was postponed. Arrangement has 
been made for reprinting the poster “ Stacking of timber for Air Seasoning ” 
in Survey of India Press. Circulars were issued to forest deportments in Pro- 
vinces and States calling for their suggestions for building up representatives 
forests products sections m Public Museums in important centres in Provinces 
and States. 

In collaboration with the Forest Entomologist, plans are being made for 
building up a Bird Museum in Forest Research Institute. 

Programmes were arranged for visitors to the Institute and as far as possi- 
ble visitors weio shown round peisonally. 

Some exhibits were obtained from Gun Carriage Factory Jubbulpore and 
Rifle Factory Ishnpore and a Buima teak plonk of record dimensions from Go- 
vernment Timber Store Bombay for timber museum. Two sets of postern 
showing work of Forest Research Institute and Colleges were also received from 
Deputy Principal Information Officer, Ministry of Agriculture, New Delhi. 
They are displayed in Timber Museum and Silviculture Museum. 

Arrangements were made for a Plywood Conference held in July 1947 and 
for the Central Advisory Board on Forest Utilisation held in March 1948. 
Training of Forest Officers from Sind, Ceylon and Assam and the Defence De- 
partment in Silviculture Forest utilisation and other subjects was arranged in 
various Branches of this Institute. 

Arrangement for training of the following was made : — 

(1) Apprentices deputed by Paper Mills in Cellulose and Paper Branch. 

(2) Various Military Engineering Service and Army personnel deputed 

by Defence Department, New Delhi. 

(3) Some unpaid apprentices in workshops and laboratories of Wood 
Working & Timber Mechanics, Wood Seasoning and Wood Techno- 
logy Branches. 

A new electrically driven cyclostyling machine was installed in the Branch. 

A start has been made with the collection of a film library on forestry subjects. 
The collection of blocks in the Institute has been regularised under the Silvi- 
culturist. 


Circulaia have been issued to Pxovinces and States to send their suggestions 
for preparing lists, regulatly of classified information, regarding prevailing prices 
and rates for major forest products at least once in six months. The ouestion 
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In August 1947, tlie Publicity' and Linifon Officer delivered a course of 
six lectures of Forestry to tbo Indian } o’mimVtrative Service Class at Delhi. 
The lectures wore illustrated with lantern slides etc. 

Among the distinguished visitor to the Institute during the year were : — 

(1) The Hon’ble Shri Jairamdas Daulatram, Minister for Food and 
Agriculture, Government of India. 

(2) Shri B. R. Sen, Secretary, Ministry of Agriculture, Government of 
India. 

(3) Shri K. W. P. Marar, Joint Secretary, Ministry of Agriculture 
Government of India. 

(4) Members of the Central Advisory Board on Forest Utilisation. 

(5) Tlie Hon’blc Shri C. B. Gupta, Minister, United Provinces. 

(G) Prof. Alexander Findlay, the British Scientist. 

(7) The Australian Scientific Delegation /leader Sir John Madsen). 

(8) Three officers of the Technical Development Establishment, Kanpur. 

(9) Shri S. C. Maitra, Viswa Bharati. 
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APPENDIX I A 


Publications of 1947-48 


Titlf of publication. 

i 

Author. 

Date of 
issue. 

Irdxan Forest Records (New (Series) 
(Silviculture). 



A noto on the artificial regeneration of the dry fuel 
forests of tlio Madras Province — Indian 
Forest Eccords Vol. Ill, No. 8 (Roprinl). 

A. It. Griffith 

(In press). 

General standard and commercial volume tables 
for Termintiha to mentota, W and A — Indian 
Forest Eccords Vol. 4 A, No. 5. 

(Entomology). 

A. h. Griffith, 
Baklishi Sant 
Earn & JagiJam- 
bn Prasnd. 

Feb, 1948. 

A list of described immature stages of Indinn 
Coleoptorn — Indinn Forest Eccords Vol. 7, 
No. 5. 

•T. 0. M. Gardner 

i 

Feb. 1048. 

Indian Forest Bulletins. 

- 


Insect borers of nowly felled timber and their cont- 
rol— Indian Forest Bulletin No. 136 (Ento- 
mology). 

A. H. Khan 

Feb. 1948. 

Tho afforestation of dry and arid areas— Indian 
Forest Bulletin No. 133 (Silviculture)— Re- 
print, 

E. L. Badhwar, 
A. C. Doy & 
A. B. Griffith. 

(In press). 

Wood in mechanical and chomical Engineering — 
Indian Forest Bulletin No. 119 (Utilisation) 
— Reprint. 

D. Nnrayana- 

murti. 

(In press). 

Preservative treatment of bamboos Part I. Treat- 
ment of green bamboos with inorganic preser- 
vatives — Indian Forest Bulletin No. 137 
(Composite Wood and Wood Preservation). 

D. Nnrayana- 

murti, A Pum- 
sliotlmm & 

J. N. Pnnds. 

(In Press). 

Tho determination of characteristics of soil suit- 
able for sal ( Shmea robusta Indian Forest 
Bulletin No. 138 (Silviculture). 

A. L. Griffith 
& E. S. Gupta. 

(In press). 

Durability trials on glues and plywood — Indian 
Forest Bulletin No. 139 (Composite Woodand 
Wood Preservation), 

D. Nnrayann- 

murti & J. N. 
Pandc. 

(In press). 

Note on treated wooden transmission poles in In- 
dia — Indian Forest Bnllotin No. 140 (Com- 
poaito Wood and Wood Preservation). 

D. Nnrayonn- 

murti, 

(In press). 
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APPENDIX lA—contd. 


Title of publication. 


Date of 
issue. 

Indian Forest Leaflets. 



Homs and other rotonono-bcaring vegetable inseo- 
tioidcs, their ooourreneo and possibilities of 
cultivation in India— Indian Forest Leaflet No, 
20 (Chemistry)— Reprint. - 

,T.P. Ghose 

Fob. 1948. 

How to identify timbors. Part V— Timbers for 
gnn and rifle parts— Indian Forest Bnllotin 
No. 60 (Utilisation)— Reprint. 

K. A. Chow- 
dhury & K. N. 
Tondon. 

(In press). 

Laminated skis— Indian .Forest Leaflet No. 70 
(Utilisation)— Reprint. 

t 

•*) ! porn 'i . >'• ) .1 Ot 

The efficiency bf itlntrmoratfcns •- XV. Sal {Shorca 
robusta) forest in Dehra-Shafn Division of tho 
United Provinces— Indian Forest Leaflet No. 
90 (Silviculture). 

• rV \ \ 

D. Naroyana- 

mnrti & V. 
Ranganathan. 

Jan. 1948. 

A. L. Griffith .. 

(InpresB). 

Studies on adllosives Part XII— A preliminary 
n'otccmr Gtc^ol-fomaldohydc and orcsol-cascin 
formaldehyde adhesives for plywood— Indian 
Surest Leaflet No. 97 (Composite Wood and 
Wood, Pfesprvntion).. 

D. Narayana- 

murti, V. Ran- 
ganathan & O.P. 
Agarwal. 

(In press). 

> 

Preliminary stijdioB ^on improved wood Part IV— 
Unptegnotibn of wood with urea formal- 
dehydo repins— Indian Forest Leaflet No. 
OS (Composite Wood and Wood Presorva- 
, tion). ’ 

D. Narayano- 
murti & J. 

George. 

(In press). 

Studies on tho storago life of adhosivos Part I— 
Tego-gluc film— Indian Forest Leaflet No. 
99 (Composite Wood and Wood Preserva- 
tion). 

D. Narayana. 

murti & J, N. 
Pando. 

(In press). 

Studies on adhesives Part X. Adhesives from 
castor seed cako and its protoins— Indian 
Forest Leaflet No. 100 (Composite Wood and 
Wood Preservation), 

D. Narayana- 

mnrti & G. D. 
Dagg. 

(In press). 

Resistance of wood to corrosion by hot uhomi- 
cah Indian Forest Loaflot No. 101 (Com- 
posite Wood and Wood Preservation). 

D. Narayana- 

murti & J V. 
Ranganathan. 

(Inprcs3). 1 

Other Publications, 



Forty trees common in India (Reprint) . . 

R, N. Parker - . . 

(In press). 

Triennial Programmo of work for the Forest Re- 
Bcaroh Institute, Dehra Dun for 19iC-49. 

* f 

(In press). 


MlOUBIDDtm 
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AppcirontiA.i-K.McC/, 


- Title of publication. Author i Bute of 

I Issue. 


Ollier PitbUcathm — co i'<l. 

I 

1W Mlmgr of tin' Si wilt li Sill ii.uUur.il Confer- .. (El press), 

on co, Dchr.i Dun, O' toboi 2Mli to XomiiiIht 

utii, nun. 

lAplaintory uoto<> on forest ln\.. rttil Edition .. (In press). 

(Itepriiit). 

1'otvst Ttise.inli in Imlii uiul Ittinm lftjl),17. l’.irt .. . (Inpnus): 

I. The Torest Rem anil Institute. 

Monti il of Oomr.il SiUituKurr for Itidtn (Iltvi- II. C. Chnmplon (In press), 
non). & L OrT- 

ffith. 


List or -"tils offered in < xrlritiRO .. .. ,, Fob. 10 IS. 

t 

f 

Quiiitpicniilsl It port of the Indi in Con-it Hsnjt»r .. (Impress). 

Collie, IMir* Dun HUM.! to t»l5-»f,. 

* 

Progress Iti<]nrt of tlie Xitdiui l\>nst Hmii'er Col- . . (lit press).' 

lego, D li n Dun, for the jc,ir 1810-17. 

Progress UojHirt of tin Imlmn Finest College, I)t brn 
Dun, for the jtar 181(1-17. 


(In press); 
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APPENDIX IB' 

.cp^rxRi^OTiqM to periodicals in 1017 : 48 . 

General. 

Shprtyeviow of curienl.xcseaieh jvoil: on forest pro* 
duqts at (ho forest I lose, noli Institute, Drhrn Dun, 
Ipdin Fifth British Empire Fciestry Conference, 
jjnitcd Kingdom 1047. Item 'OB (&) Timber Tech- 
nology. 

A abort note about Mobbs. (Indian Fared 'r, Vol. 

74, No, J, January 1048, pp. 31-32). 

(1) Independence Day • Celebrations nt the Forest 
Research Institute pjid Colleges in New Forest 
4 with four itlustiationA). (Indian Fnrif-t r, Vol. 

73, No. 12, Deown ber 1047, pp. 523-C2G). 

(2) Report on the Cnnvorntion held on 31st March 
1947 of the lndinii Finest College (Superiot Course) 
.and.the Indian Forest llnnger College, Dohtn Dun. 
(Indian For si-r. Vol. 73, No 10, pages 418-459). 

Spyvcy of India’s Finest Resources, A — Timber Fly. 
n nod and Veneris, B -Minor Forest Fioduets, 
C— Cellulose and Pppri. Fifth JlntisJi Empire 
Forestry Confcrnicr, Undid Kingdom, Item 4(5). 
flO.Jinges. 

Cheuistiiv and Mi. son Fori.st Pbojwcis 

.Krislin £. I* Exploit at ion of Minor Foiest Pi odnets (Utilisation), 

Fifth Jlrftidi Empire Fondly Confiruue, Unilul 
Kingdom. Item 5(tf). (1 pages. 

Krishin, S. & Badliwar, R. L. Aromatic Hants of Tndiii, Fait* I, J.'Sri. Imluslr. 

Res. India, 6(2) : Supplement pp. 1-2 1 (dealing 

r with -families Rinnneulneeae, Magnoliaecdp, Atl- 

nonacene,-' Menispciinaecne and Nymplme* 
acetic). 

Krishna, $. & Bidhwac, R. I/. Aromatic Plants of India, Fart ir, ibid.. 6(3) : Sup- 
plement pp. 23-18 (dealing a it h families Ci ueifcrae, 
Csppnrirlapriu', Xlesedsceno, Violacene, Flncour- 
tiaecne, Fittospmaecne, Folygnlaecae, Gnryo- 
phj’ilnccnc and ITypcrie.icene). 

Krislu)a,S. & Radhwar.-R. L. ^i;omatic Plants of India, Part III, ibid., 8(4) : Sup- 

plomentpp. 47-02 (dealing with families Guttifenu' , 
Tlieaceae and Diptcrocaipaceae). 

Krishna, S. & Badhwar.R. L. ArnmatieFiants of India, Fait IV, ibid., (i(G) ; Sup- 

'piomontpp, 63*70 (dealing with fatnilfes Malvaceae, 
Storculiaeeae, * Tiliaceae, Eiy tin oxylat ear, Mrtl- 

■, • pighiacene, Zygophyllnccne and Gernnmceao), 

.Krishna, S. & Boo, P. S. .. Tamarind Reed polysaccharide (Cnrr. Sci., 10 : 200). 

puntarabekar, S. V. .. .. Substitute for coconut 'oil in eoip industry. ( Indian 

‘ ‘ Soap J., 13 (0) : p. 119). 

•Punttvinbekar, S.-V. .. .. Effect of storage on the ftlltaioidnl content of Slrychnos 

nut-vomica seeds (Curr. Sci., 16 (11) : p. 346). 


Stewart,©. 


Stewart, D. 

Bhadran, C. A. R. . . 


1 

Chengapa, B. S., -KriShiia, S., 
Badhwar, R. L. & Btrtlrgara 
. M. V, 
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Jiao, r. s. . . 

Gardner, .T, 0. XI. 

Gardner, J. 0. M» 

Gardner, ,T. 0. M. 

G'trdncr,.T. C. M. 
Xfathur, R, N. 

Xfathur, R. N. 

Ohovrdliuiy, K. A. . 
Cliondliury.lv. A. . 

Griffith, A. T,. 

Griffith, A. L. 
Lnliiri.K. I,. 

Griffith, A. I* 

Griffith. A. T* 

Griffith, A. Ii. 

•T. Prasad .. 

>J. Prasad .. 

J. Prana 
J. Prasad 


Ctaansinr mcb XU son ronjar Pjiojwcjs— mad. 

. . Tho colouring matter of the tamarind seed testa. [Prat. 
Indian Acad. Set., 27jV'( 1) • pjvG2-ii3). 

EVTOJSOhOOTr 

. . trtrvao oftlio Nootnldac IU( (Tran). II. nnt.Hoc.lond 
03 : GB-OOJ. 

.. A noto on tho larroo of Trox procerus Hor. (Scorn- 
Imidao Col.) (Indian J. enf.A(l) * 31 - 32 ), 

.. Larvae of Cantharoldea (Cokoptom). (Indian J. 
cnl. A(I) 1 121-120). 

.. Larrne of Noctuidoc, IV. (In press). 

.. Notes on the Biology of some Xfantidac, (Minn J. 
cnl. S{1) i 89-100). 

-. On the Immature stages of some Payllidan. (/ndiunV. 
cnl.) (In pra‘s). 

WooDTrcitsouior. 

.. Initial Parenchyma 'Celispln Dicotyledonous Woods 
(Nntnrr, Voh 100, c. * 

. . Some aspects of ptiro nml applied Wood anatom)’. 
(3.5IA /iidinn Science Cvnyrt f, Section of Botany, 

Faina, page 1-20). 

SitTicnr.Tem:. 

.. Soil Iito»Son Bun cys- (MitA Fidt&ct, Vol. 73, No. 4, 
pp. MS-154). 

.. Farm rorestrr. (Mian Feovicr, Vol. 73, No. 6,pp. 
200-211). ' ‘ 

.. A note on Armtcana dnnfnytawili. ( Indian Fonetcr, 
Vol, 73, No. 5, pp- 211-214). 

.. Further notes on aerial reconnaissance for forest 
officers. (Indian I'nrts'rr, Ko. ft, pp. 237- 

210 ). 

The organisation of jtost.var silviculture research. 
(Jnrtinn Fort tier, Vol. 9, No. 9. pp. 401*402). 

.. Tho effect of hurtling on soil ns affecting artificial 
regeneration. (Indian Forcrh't,' Vol. 73, ‘No. 12, 
December 1917}. 

.. Pruning in plantation. (Indian Forcatcr, Vol. 74, No. 1, 
January BIS). J- ’ i! 

.. Thinning apropos snow damage in O. dcodnm and 
V. cxetha crops. (Indian Ftrater, Vol. 74, No. 2, 

. February 1918). 

.. Congestion of clumps in D. tifitlat. (Indian Forcittr, 
Vol. 74, No. 2, February X91S).- 

. . Silrleullnre of ten species of bamboo suitable for paper 
manufacture. (Indian ForOkr, Vol. 74, No. 3, Xfareb 
1048). 
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Bor., M..L. & Raizado, M. B. 
Do. 

Do. 

Do. 

r • „ - 1 

Raizadt, M, B. 

Bijonej, 1C. D. 

Wankliado, O. N. . , 
Ilhargava, 51. P. 

/ 

Bliaigava. 51. r. 

t * « 

"Bhargnva, 51. P. 


BoTAjcr 

Somo beautiful Indian olitnbors and shrubs. 
Pt. XXIV. (Jour. Bomb. A I at. Hi cl. Sor. XLVr, 
(1016), pp. 41 1-413). 

Do. Do. Pt. XXV, 

[Jour. Bomb. Not. Hist. Soc. XLVI (1021)}, pp. 
<567-575). 

Do. Do. Pt. XXVJ, 

[Jour, Bomb. Hat. JIUt. Sw, XL VII (1017), pp. 
1-25). 

Do. Do. Pt. XXVII, 

[Jour. B,mb. Hat. Hist. Sor. XLVII (1917), pp. 
105.106). 

Balsa uoal. (Indian Forester, Vol. 73, No. 1, pp. 
155-163). 

An unrecorded purivsite of teak teported. (Indian 
Forester, Vol. 73, No. 7, pp. 332-331). 

CKi.i.uwsr. an-b Patou. 

USE OP INDIAN GUAB IN PATER INDUSTRY 
(Indian Pulp ail i Papa, Vol. 11, No. 3, pp. 1-19 and 
162). 

DE VELO P.MKNT OP PAPER AND BOARD IN- 
PUi'TRY IN INDIA. (Indian Palp and Pap r, 
Vol. II, No. Anniversary). 

REQUJRE5IENTS FOli THE EXPANSION OK 
THE PAPER AND ROAUD INDUSTRY IN 
ISI)IA.(Jiitria1 of Sri.vtijirand Industrial Jlcsr arch, 
Vol. VI B. No. 8, pp. 1-3). 

Review of live Ynlp and paper in India — 

A paper for the Fifth British Empire Fonslry 
Confen nee. United Kingdom, 1917). 
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APPENDIX n 

LIST OF PUBLICATION'S OF THE FORE3T RESEARCH INSTITUTE, 

DEHRA DUN 

Published np to 31st March J.04S 


SILVICULTURE SERIES 
Indian Forest Bulletin! ( Old Series) 

Ho. 

4 

5 190b. Visit to some European soIiodW of Forestry, by E.P. Stubbing. Out of 

pi hit. 

7 1913. Ohtlgoza forests of Eliob anil the Takht-i-Suloman, by E. P. Stebbing. 

Out of print. (Originally published in the entomology series). 

9 19)1. Influence of forests on the storage and regulation of the water-supply, 
by S. Eardlcy IVilmot. Out of print. 

Indian rarest Bulletins (A'eio Series) 

2 1911. Teal, plantations in Burma, by F. A. Leetc. Out of print. ‘ 

4 1911. Glossary of technical terms for use in Indian forestry, by A. M. F. Gaccia 
and R. S. Troup. Revised as Indian For. Rcc. (n.s.) 2 (1), 1936. 

8 1912. Some gormimtion tests with sal seed ( Shorea robusla), by R. S. Troup. 

Out of print. 

22 1913. ClUsOS and effects of the drought of 1907 and 1908 on the sal forests of 
the United Provinoes, by the same author. Out of print. 

3) 1913. Compilition of gutii increments from sample plot measurements, by the 
samo author. Out of print. 

33 1916. Enquiry by the Government of India into the relation between forests 
anil atmospherics and soil moisture in India, by M. Hill. Oulpf print. 

41 1921. Weights of seeds, by S. H. Howard. Out of print, 

45 1921. Miscellaneous forests of tbo Kuinaoa Rhftbar, by E.A. Smythios. Out 
of print. 

40 1921. Rato of growth of Bengal sal (Shoica robusla), I quality, by S.H. Howard. 
Out of print. 

47 1923. Volumo tables and form factors for sal ( Shorea robusla), by the samo 
author. Out of print. 

62 1922. Classification of thinnings. Anon. Revised as Indian For. Fee. (o.s.) 
1C (1). 1930. 

58 1924. General volume tables for ekir (Finns longifdlia), by S. H, Howard. 
Out of print. ' 

t*® 1923. Preliminary jiold table for Dalbcrgia sissoo, by tbo same author, As.0-2-0. 
65 1925. Tobies for bark deductions from logs, by the same author. Out of print • 
67 1925. Ohir ( Pinits longifolia) seed supply, by the same anther. Out of print. 

1932. . Problem of the pure teak plantation, by H. G. Champion. Revised as 
Indian Tor., Rcc. (ns.) 6 (1), 1942. 


1906. Ficus clastica : its natural growth and artificial propagation with a 
description of the method of tapping tho tree and of the preparation of Us rubber 
for the market, by E. M. Coventry. Out of print. 
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SlLVICULTniU SEMES -r,»UK 
Indian Forest Bu’letin {Few Series) — oontd. 

•82 1034. Aloasurement of standing Fimpic troos, by H. G. Cliampion. E s . i.o.o t 

*83 1034. Provisional yield tablo for Qucrcus incana Eosb. (Bunj or Ban-oak), by 
H. G. Champion and L D. Mahondrit, As. 0-14-0, 

*80 1034. Cold weather planting in northorn India, by H.G. Champion. Ah. 0-0-0. 

*87 1034'. Von Wulfins yield table" foi tenk plantations in Java, by the same .mtlior. 
As. 0-14-0. 

*88 1034. Sca"onalprogtvssnfliriglilgio\vtliintiui.'s,by the name author. Is. 0-14 o 

*83 103 1 Effect, of defoliation an lhoiuotein<-ntoffeikt.splings, by the wine authoi. 

A". 0-3-0. 

*01 1035. Damage by fr»3t at Non* Forest, lleht a Dim. during 1030 to by 
Jlichnspati Xnutiyol. As 0-12-0. 

*106 IfliS. Control of Bantam by n sodium chlorate spiny, by A. L. < irillit h. As 0-0-0. 

107 1042. Koto on tcnul (liombar malatnricum D. U.), by Jhgdamb i thread. Out of 
print. 

*130 1040. Effects uf burning on tho soil as n preliminary to uttificial legenu.ition, 
by A. E. GrilTilh.. Its. 1-4-0. 

*132 lftlbl Fric-asc gradient of llori. (HoshaniMlnd, C.P.) teak, by II slcsln 
Sant Uain. Its. 1-4-0. 

133 1040. Afforestation of dry and arid areas, by ft. L. Badlmar, A. C. Duv.tiid A. L. 
Grift* li. 11". 1-4-0. 

*135 1947. Rjjordin * of soil and site chat icteristiet in the held, be \ L. GuflHh &, 
11. S. Gupt.a. Ah. 0-8-0. 

*138 101*. Daterminatinn ofltiu characteristics of soil suitable for , il {Shorn rohnsta), 
by tin; name atithnin. As. D-7-0. 

Indian Force l Latjhh. 

22 1942. I’JMibt; wartimo source" of vegetable rubber In India, by T. V. Dent, 
Out of print. 

*27 1042. Xob-s on some aspects ot eiosion control, by Jngdmnb.s lh, a sad. It. print? t 
1040. As. 0-S-0. 

38 1043. fjHid-use and erosion, by the satimauthm. Out of print. 

■fflO 1944'. Short’ not" on t Ii « tn rdi leaf iudustt y, by the same .nit Ini'. Ah. O-h-0. 

461 1044. Growing of, Orypbefrywi (nrtwhjbra ns a w.utimu emiiwnev plantation 
crop, by A. h. Griffith. Ah, 0-4-0. 

f82 194a. Fodder t lasts in India, l>y AL V. f. uirie. As. 0-8-0. 

J83 19*5. Gflici mny ofimmueratious 1 .— Tlie ptoblem. bv A. L Griffith. As. 0-4-0. 

4g) 1045. Efficiency of enumerations 2.- Madias tiopied uvl ovei-gwo forest 
3 —Typical calculations, by tin- h ime mil Iwr. As, 0 8-tl. 

•f86 1045. Efficiency of enumerations [.—-Madras moist mfsed d'sutuous foi, si, by 
the name author. As. 0-8-0, 

485 1913. Efficiency of Cnnmcjatinns S.—Upper As sun tiopn'il mi creon forest 

’ 0.— Typical calculations, by the a.ime muhor. A°. O-b-0. 

f87 lVlffl Efficiency of enumeration*! 7. —Didribntiim of the volume Hyurcs, by the 
same author. As. 0-5-0. 

41# 194“'. EfficirUoy of enumeration" 8 . — Vhir {Finite hryifoVa) fun*.t In the Punjab 
and United Fruvincw, by tlu» tamo author. As. 0-0-0. 
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SILVICULTURE SERIES — canid. 

Indian Forest Leaflet! — oontd. 

fS9 1945. Efficiency of onumorationa 0. — Distribution of the volumo figures ('em id.) 
by the samo author. As. 04-0. „i 

f90 1916. Efficiency of enumerations 10. HiUsal (Shorea robusta) forest in tho United 
Provinces. by the samo author. Aa. 0-0-0. 

f3l 1016 Efficiency of enumerations 11. — Distribution of tha volume figures (Conld.) 
by tlio same author. As. 0-4-0. 

*93 1946. Efliucncy of enumerations 12.— Ono spooics in a mixed forest (Teak in a 
Madras moist mixed deciduous forest) 13. — Confirmation of the cfiir ( Films 
longtfolta) and ea! (Shorea rrlusla) data 14. — Summary of indications, by tho 
same author. As. 0-5-0. 

*3t 1916. Classification of silvicultural ledgor files (sixth edition).’ As, 0-6-0. 

*J6 1947. Efficiency of enumerations XV. — sal (Shorea robusta) forest in Debra Dun 
division of tho United Provinces, by A. L. Griffith. As. 0-3-0. 

1 «. * 

Indian Forest Memoirs 

(V.I5 — The p irt number is indicated toilhin brackets after the volume number). ' ' ' 

1 (l) 1916. Pmiulonyi/oliaRoxb., A silvicultural study, by R. S. Troup. Rs.G-O-O. 

Forest Pamphlets. " 

3 1908 Glossary of teclinical terms for uso hi Indian forestry, by A. 3UF. Cnceia. 
Revised ns Indian For. See. (n.s.) 2 (1), 1936. 

5 1909 Sal in Bengal, by A. 1>. Molntiro. Out of print. 

G 1909. Forest reservation in Burma in the interests of an endangered water supply, 
by A. Rodger. Out of print. ‘ “ 

8 1909. Collection of statistical data relating to the principal Indian species, by 
A. 31. F. Caccia. Old of print. 

0 1910. Table showing tho progress in Working Plans in tho Prbvinccs outside tho 
Madras anil Bombay Presidencies up to 31st December, 1908, by tho same 
author. Out of print. ' , . t. , . , 

lb 1910. Best season for coppice fellings of teal: (Tcctona grandis), by R. S. Hole. 
Out of print. 

1 (2) 1908. Preliminary note cm the development Of tho sal in volinuo and nlonoy-vnluo 
by A. M. F. Caccia. Out of print. 

1 (4) 1939. 2. Selection Bvslom in Indian forests as exemplified in working plans based 

on this system with a short description of samo continental methods, by tbo 
same author. Out of print. 

2 (3) 1910. 1. Silviculture of HnrrfwiHiaititato (anjan), liy D. O. \Vitt. ’ Hut of print. 

2. Motes on sandal (Germination and growth of sandal sccdltfigs),‘by M. 
Rama Rno. Out of print. , 

2 (4) 1911. Host plants of tho sandal tree, by the samo author. Out of print. 

3 (1) 1011. Some statistical and other information regarding tho teak forests of Burma 

by R. S. Tronp. Out of print, * 

5 (2) 1913. Bluo gum plantations of tho Nilgiris (Eucalyptus globulus), by tho same 
author. Out of print. 

0 (2) 1017. Statist ios compiled in tho offieo of tho Silviculturist, Forest Research 
■ Institute, Dohm Dun, during 1915-lb. Out of print. 
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SILYICITLTURF SERIES— contd. 

Indian Forest Records ( Old Series). 

N.B .—The part number is indicated within brackets after (he volume number) . 

(6) 1918. Statistics compiled in the office of the Silviculturist, l'oreat Roscarcb 
Institute, Dchrn Dun, during 1910-17. Out of print. 

7 (8) 1920. Afforestation of ravine lands m t lie Etna ah district, U.P. by E. A. Sinytliica. 

Out of print. 

8 (2) 1921. Bogoncration of sal ( Shore a robusla) forests, A study in economic ocology 

by R. S. Hole. Out of print. 

8 (4) 1922. Artificial regeneration in Bengal, by A. 1C. Glosson and others. Out of 

print. 

9 (7) 192I;. possibilities of eamphor cultivation From Ciunamomum camphora in 

Northern India, by S. H. Howard and otheis. Out of print. 

10 (3) 1923. Sal (Shores robusla) yield table for t he United Provinces wit Ii an nccount of 

the types and distribution of «il forests in the U. V . , by IS. A. Smythics and 
S. H. Howard. Out of print. 

10 (0) 1924. Goncral volume tables for sal (Shorut robusla) classified by diameter and 

height, by S. H. Howard. Out of print, 

11 (2) 1926. Contributions towards a knowledge of twisted fibre in trccs,,by H. G. 

Champion. Out of print. 

11 (3) 1926. Regeneration with the assisi me* oflaungy.i in Burma, by H.R.Blandford, 
Out of print. 

11 (7) 1926. Volume tallies for tent (Talorm gmmiis) nnd sal (Shorut robusla) for the 

Central Provinces, by V. K. .Maitland. Out of print. 

12 (1) 1926. Volumo and outturn fables for sol (Shona robusta), by fl.H. Howard. 

Out of print. 

12 (i) 1926. Field table for eloir-felled Mil (Shores robudn) coppice, by the same' 
author. Out of print. 

12 (5) 1026. Yield and volume tables for rhir (Pimm hnyifolio), by the same author. 
Out of print. 

12 (0) 1920. Yield end volume tables for deodar (Oedrus duutara), by the game author. 
Out of print. 

12 (9) 1920. Artificial regeneration in North India, by the" ime nulhoi. Ontof print. 

+1,3 (3) 1928. Comma eial volume tnl.ies for sal (Shore/t roljU(fa) in the wet mixed forests 
of the Bongal Duftrs, by Farmn Xiuid Sun. As. O-fi-O. 

fI3 (4) 1928. Volume tables for vntdri (Ilcritirra fames, Bueh. Syn. H. minor Roxb.) 
in the Sunderbnm, Benue 1, by the m me author. Ah, 0-10-0. 

fJS (7) 1928. Slosh In chir pine (Pinitr longifAh) fojv«ls: Causes of formation, its 
influence and treatment, by J. 1?. C, iktener. Rs. 3-0-0. 

fl.3 (8) 1029. Volumn and outturn tables for blue pine (Pinnx ciuds/j, Wall), by H. 
Clmmpiori, T. D. Mnhciidni and Parma Nnnd Suri. Rs. 1-2-0. 

fib (9) 1929. Commereinl timber (hatful) and iwarluood volume tallies for i hair ( Acacia 
catechu Willd.) in North Judin, by the s ime nut how. As. 0-14 0. 

fl3 (10) 1020. Yield table" for blue pine (Pinu- < rules, tVnll), by I lie same authors 
Rs. 1-9-0. 

tl4 (2) 1029. Denudation of the Puujib hills, by B. O. Covoniry, Bs.1-4-0, 

16 (1) 1030. Clas ifientimi of thinnings. Out of print 
lUOmrODun 
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SILVICULTURE SERIES — could. 

Indian Forest Records ( Old Series ) — eontd. 

IS (2) 1930. Glossary of technical terras for use in Indian forestry. Revised as Indian 
For, Sec. {n s.) 2(1), 1938. 

15 (3) 1631. Standard, commercial and hoartwood volume tables. Factory Working 

for ihair ( Acacia catechu Willd.) in North India, by H. G. Champion and I. D. 
Mahendru Out of print. 

16 1912. Volume tables and diaraetor growth curve for semul (Bombas malab-iricum 

D. C.), by I. D. Mahendru. Out of print. 

Ifi (6) 1932. Provisional volume tables arid diameter growth curves for sentul (Bombas 
mnlnbarieum D. C.) in the Central Provinces, by the same author. Out of print. 

15 (6) 1932. Branch smallwood tables {or Shored robusla, Tectona grandis, Gedrvs, deodara. 

Pirns exc-lsa and P. longifolia ; compiled in the Statistical Section, F. R. I. 
Out of print. 

16 (7) 1933. Provisional volume tables and diatnotcr growth curves for Holopldea 

iniegnfolia (langu) and Trewia nudiflora (gutcl), by I. D. Mahendru. Outqf 
print. 

15 (8) 1933. Multiple yield tables for deodai (Oedrusdcoiara Lou.), by H. G. Champion 
and I. D. Mahendru. Out of print. 

f!6 (5) 1931. Investigations on the seed and seedlings of Shorca robnsia Gaertn. F-, 
by H. G. Champion and B. D. Pant. RS. 1-6-0. 

16(b) 1032. Usa of stumps (Root and shoot cuttings) in artificial regeneration, by the 
same authors. Out of print. 

fie (7) 1932. Notes on Pinus longifolia Rovb. — Plantations in Dolira Dun and the 
Central Provinces and miscellaneous seed Btudies, by the same authors. Rs. 
1-10-0. 

fl7 (2) 19.32. Treatment of babul (Aracii arabica) in Berar, by S. A. Vahid. Out of print. 

|17 (1) 1933. Sutloj Deodar— Its ecology nnd timber production, by R. M. Gorrie. 
As. 0-G-0. 

17 (5)' 1933. Importance of the origin of seed used in forestry, by H. G. Champion. 

flS (12) 1933. Stand table for sal (Shores robueta), evepaned high forest, by L D. 
Mahendru. As, 0-5-0. 

|19 (3) 1933. Regonciation nnd management ofsnl (Shor°a robnsta), by H.G. Champion. 
Rs. 5-0-0. 

t20 (16) 1935. Stand table for sal (Shores robnsta), ovennged high forest and coppice. 

- , As. 0-12 0. 

Indian Forest Records (New Scries ). 

1(1) 1939. Preliminary survey of forest types of India and Burma, by H. G. Cham- 
pion. Out of print. 

•I (2) 1938. Study of the soils in the bill areas of the Kulu Forest Division, Part 1 — An 
investigation of soil-proBIes under doodar, spruce, blue pine and chir, by B. 
McKenzie Taylor, I. D. Mahoutlru, 31. L. Mehta and R. C. Boon, Rs. 2-2-0. 

*1 (3) 1935. Distribution of sesquiovides, silica and organic matter in forest soil piofilce 
- of Kulu hill aica, by R. C. Hoon. Ah. 0-12-0, • 

ft (1) 1036. Glossary of technical terras fo uso in Indian Forestry. (Reprinted 1946) 
Rs. 1-3-0. 

*2 (2) 193b. Standard and commercial volume tables ibr Rdlbergia sissoo, by M, A. 
Kalcszai. As. 0-8-10. 1 
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SILVICULTURE SERIES— eon «. 

Indian Forts I Jleeords (iVcto Scries) — contd. 

*2 (8) 1938. Stand labia tor <Ai'r {Pimulongifclia Roxb.) c-veuaged high forest compiled 
in the Silviculture Brandi. As 0-12.0. • 

*2(4) 1037. Silviculture and management of the bamboo (Dciutnr damns strictus), by 
P. N. C.’ogun. ( Reprinted 1010). Ra. 4-4-0. 

*2 (5) 1037. Sired we ghta plant per rents, etc., fot forest plnnls hi India, by J. N. Sen 
Gupta, It*> 3-0-0. 

*2 (0) 1037. Porfti ition of lnartwood and its o mount in deodar timbci, by 21. A. 
Kakawii. Rs. 2-4-0- 

*2(7) 103S. Sj nocologic. c rlndy ol tht- forests of Weld li Singhblnlin with special 
reference to their geology, by H. P. Moonoy. ll«. 4-2-0. 

*3 (1) 11)38. Investigation into the best root length of stump to use when stamp 
planting teak ( Tcriom gran-lit) in areas having a general IV* st Coast typo of 
climate, by A. L. Griilith. As. 0-8-0. 

*5» (2) 1938. Investigation into the best date of stump planting teak (2 ’rciona grandis) 
at Bogur, Dhoni and Top«lip, by the name author. Out of print. 

*3 (3) 1938. Investigation into the relative merits of planting teak (2'rriom grandis) 
stumps in juts and in cioivbarholesin areas having it West. Coast type of climate 
c by < lie same out hoi . As. 0-0-0. 

*3 (4) 1939, Diplcrawrpvi (gutjan) iore«ts in Tiulin and tlieir n generation, by J. N. 
Sou Gupta. }l«. 4-1 1-0. 

*J» (5) 1939. Tnvceligntion Into the best ago and dinmotoi of Htump to uw when stamp 
planting teak (Ttciona grandis) in areas having « gtnoial West Co ist typo of 
elimnfe, by A. L. Griffith, Be. 1-0-0. 

*3 (Ci) 1939. Study of the soils in the lull areas of Knulmui. An investigation ofooil 
profiles under deodar, blue pine, silver fir and tkir, by It. C. Ifoon. 11s. 1-14-0. 

. *3 (7) 1939. Conuol nnd cradicntion of now outbreak-, of Hie spiko disease of sandal 
(Snntalum album), by KnoS.ihib S. RangaswaniiandA. L. Griilith. K*. 1-0-0. 

*3 (8) 1910. Artificial regenorntiou of (He dry fuel forests of tho MftdrnH Provine*, 
by A. It. Griffith. Re, 1-14-0. 

*1(1) 1940. Canadian aerial foresty for Bnrina, by J. I), Braithwaite, Rs. 3-12-0. 

*1 (2) 1939. jhivccligation into the relative merits mid costs or fiwi dliTemnl weeding 
nu Ibods in tire formation of teak ('J’cctona grandis) plantations in an m having 
Went Convl type of climate, by A. L. Griffith. Us. 1-10-0. 

*4(3) 1911. Cultivation of tho lung-oil tren (/ileuriifs sjip.) in India, by 31. V. Laurie 
and ,T, M. Sen Gupta. Out of print. 

*4 (4) 1911. Investigations into artificial regeneration detail, of the dry’ fuel forestof 
Madron, by A. L. Griffith, Rs. 2-8-0. 

*4 (C) 1912. Stump pro-luction in Madras te.ik nni scries, by- the wnne nut hor. ]h, 1-8-0 

*4»A(1) 1910. Yield and at.iwl tabled for lea )/ {Tcriom gmndit Linn, f.) plantations in 
India and Butina, by M. V. Laurie ami Bakslii Sant Ram. Rs, 4-6-0- 

*4-A(2)I911. Provisional yield tables for ( D-ilbergia linoo Linn, f.) in the irrigated 
. plantations of the Punjab, by hakshi rinnfc Barn. It*. 2-8-0. 

*4-A(3) 1912. Standard and commercial volume tables fin teak (Tcctona grandis Linn, f>) 
in tlreCentr.il Provinces, by tire aamc author. Ra. 2-4*0. 

■}4-A(4) 1943, Yield nnd stand tables for sal (fthoira robusta (Jnertn. f.) high fore«t> by 
A. li. Griffith and Bakslii Sant Ram. (Bf printed JQH). Ra, 0-10-0. 
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SILVICOZ.TU'RE SERIES — eotiid. 

Indian Forest Records (New Series)— concld. 

*4-A{5) 1947. General standard and commercial volume tables for Terminalia iomtnlosa 
W. & A., by A. L. Griffith nnd otliors. Re. 1-2-0. 

0 (1) 1042. Problem of the pure teak plantation (A revision of BulletinNo. 78 of 1032), 
by M. V. Lanrio and A. L. Griffith. Out of print. 

13 (2) 1942. ToakplantationteohmqnobyA.il. Griffith. Outofprint. 

(6 (1) 1040. English translation of the results of an erosion experiment published in the 
Proceedings of tlie Sniss Forest Research Institute, Vol. 23, Part 1 — 1916, by 
Hans Burger, tianslationbyA.I,. Griffith nnd C.W. A. Sondermaim. Bs. 1-11-0. 

*6 (2) 1946. Stomatcs and early growth of some timber trees of the Malabar coast, by 
A. L. Griffith. Es. 2-12-0. 

■*0 (3) 1947. Glossary of terms used in plant ecology, by N. L. Bor. As. 0-4-0. 

*7 (1) 1948. Seed storage — with particular reference to the storage of seed of Indian 
forest plants, by T. V. Dent. Rs. 3-14-0. 

Othei Publications 

flOlO Practical determination of the girth increment of trees, by E. S. Troup. As. 0-4-0. 

(■1916 Note entitled •' Among the Eucalyptus, ” by R. C, Milwurd. Rs. 3-4-0. 

(1915 Noto on the forests of Java and Madoora, by the same author. As. 0-13-0. " 

tl92G Elementary Silviculture in Urdu, by Molid. Hakim-ud-Din. Bs. 1-8-0. 

(1922 Methods of preparing volume and money yield tables for teak wood and volume 
and form factor tables for tc<ak Uecs from data collected in the Nilambur teak 
plantation of the South Malabar Division, by R. Bourne. Rb. 9-0-0. 

1927 System of filing information on forestry, by S. H. Howard. Out of print. 

*1933 Tables for use with Brandis Hypsometcr for measuring tho height of trees, etc., 
hy F. B. Manson and H. H. Haines. As. 0-10-0. 

1 101G Note on eorao European silvicultural systems, -with suggestions for improvements 
in Indian forest management, by B. S. Troup. Out of print. , 

Manuals. 

1010 Preparation of forest working plans in India, by W. E. D’Aroy. Revised by A. M. 
J?. Caccia (4th edition). Out of print. 

1931 Silvioultural Research manual for us° in India, Vol. 1 — (Experimental Manual), 
by H. G. Champion. Out of print. 

1931 Silvioultural Resoaroh Manual for uso in India, Vol. 2. — (Statistical Code) by 
H. G. Champion and I. D Mahondru. Out of print. 

fl62G Manual of Forest Mensuration. Revisod by 0. E. Simmons. Rs. 3-0-0. 

(1922 Schlich’s Manual of Forestry, Vol. 1, 4th edition. Rs. 7-8-0. 

*Silvioulturo Research Code, Vol. 2. — Statistical Manual, by A. L. Griffith and 
Bakshi Sunt Ram. Rs. 11.24). 

Publication* Printed outside India . 

(1921 Silviculturo of Indian Trees, by R. S. Troup, 3 Vols. For forest officers. Bs. 
40-0-0 ; For publio sale Rs. 78-12-0. 

1938 Manual of Indian Silviculturo. Part I — General Silviculture, by H. G. 
Champion and Part 2. — Silviculture Systems, by Sir Gerald Trevor. Out of 
print. 



SILVICULTURE BEMES-eowW. 

Publications Piinlcd outside India — canid. 

.Manual of 0 'no till Silviculture for India, by II. 14. Champion and A. L. Griffith 
(Obtainable "from Messrs. Oxford University Press, BorabayiCaleutta/Madraa), 
Rs. 25.0-0. 

*192d M' uurein inU o r the Cubioal Content , of Forest Crops, Oxford Forestry Memoirs, 
Mo, 4, by M. D, Chaturvedi. Rs. 1-0.0. 


BOTANY SERIES 


Indian Forest bulletins (iVeto Series). 

No. • 

23 11)14. Preparation of Indian foict floras and descriptive lists, by R. S. Hole. 
Out of print. 

25 1014. Development of tho nulms of grasses, by the same author. Out of print. • 
tOl 1025, Eucalyptus In tho plains afNortU-We-l India, l,y R.N. Parker. As. 0-5-0 . 
f33 1925. Eacilyptus trials in tho Simla Hilts, by the ftn>no author. As. 0-8-0. 

t?3 1031. fT.'r’innum of tho Forest Research Institute, by the same author. A*. 
0.50. 

f7C 10,32, Lict of plants collected in West Nopal. As. 0-4-0. 

*80 1033. Lid of tree a and shrubs for the Kashmir and Jnmniu Forest Circles, by 
W. J. Lambert. As. 0-12-0- 

*100 1042. Hints for botanical collectors, by II. B. Rsizadft. As. 0-2-0. 

Indian Forest Memoirs, 


(N. II. — The part number is indicated within brocket* after the volume number). 
fl (1) 1011. Some Indian forest grasses and their oncology, by R. S. Hole. Rs.^6-8-0. 

Indian I’orcM P.eiorrtr {Old Saits). • 

4 (3) 1013. Useful exotics in Indian Forests (No, J —Proi ipii juli flora, DC.), by R. S. 
Hole. Out of print. , > 

i (4) 1013. On Albizzia latleimil, by tho same author. Out of print. ’ ■ 

C (4) lOM-JOlO. Oecology of a si (Shorcn rubutla) Part J. Soil-composition,, btffi 
moisture, .soil-aeration. Part 2, Seedling reproduction in natural i forests and 
its improvement, Part 3, Soil-ncmtion aiid walci-cultures by tho same author. 
Out of print. 

5(5) 1915. Trony'rt pint Fries in Tmlia by tile « line author. Out of print, 

5(6) 1915. Now Kpe'ios of forest gm«s Spodiopogon laeci, Hole, by the same author. 
Out of print. 

- 7 (3) 1010, Hopei cytm/ensh. ltoio, by the e ime author. Out of print. 

7 (4) 1910. Ixora bultcnpickii, Hole, by the same author. Out of print. • 

fl3 (1) 1027. Illustrations of Indian Forest Plants, Part 1 —Five species of Dlpterty. 
cat pus, by R. N. Parker. Re. 1-0 0.- 

fl4 (3) 1028. Investigations oo l ho infestation jxif Pit idcrtniutn cotnplaturlutn Barclay, 
on tho needles, mfd of Pcridcrmium h hmlaycntc n. sp., on tho stem of Pinus 
Ion ji folia, Pvoxb., Port I. — Distribution, pathologies) study of tho infeoiiorts 
and morphology of tho parasites by IC'D, lingrliee. Its, ] -12 -0. 

fib (I) 1931. Illustrations of Indian Forest Plunto, Pait 2. — Fire npedlea of Hip- 
Urocarptts, by R, N, Parker, 110.1.0.0. 
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BOTANY SERIES — amid. 

Indian Forest Records (Old Series ) — contd. 

fit (11) 1633, Investigations on tlic infestation of Pcridemium ftimdlaytnse, Bagchee, on 

Pinus longifolia, Part 2. — Crcmarlium himalayensc, a, ep., on Swertia epp. 

Distribution, morphology of the parasite, pathological study of the infection, 
biological relationship with tho fine rust, and control, by IC. D. Bagchee. 
Its. 44-0. 

f20 (13) 1935. Illustrations of Indian Forest Plants. Part 3.—Diptcrocarpus macrocar- 
pus Vesquo, by R. N. Parker, Anisoptcra oblonga Dyer, Scaphula glabra Parker, 
Hopai wightiana Wall, and Ilopea glabra Wight and Am., by 0. E. Parkinson. 
As. 0-14-0. 

Indian Forest Records (Mew Series). 

•I (1) 1937. Indian Terminalias of tho section Pentaptero, by 0. E. Parkinson 
As. 0-12-0. 

•1 (2) 1937. Illustrations of Indian Forest Plants, Part 4. — Ilopea Mftri (Dyer) 
Brandis, Ilopea oblongifolia Dyer, Shorca floribunda Wall., Shorca assamica 
Dyer, nnd Shorca serictijlaia Fischer and Hutchinson, by C. E. Parkinson. 
Rs. 1-4-0. 

•1 (3) 1938. hist of tho grasses of Assam, by N. t. Bor. Rs. 2-10-0. 

•1 (4) 1938. Sketch of tho vegetation of tho Aka hills, Assam. A gynecological study, ' 
byN. L Bor. Rs. 0-6-0. 

•I (6) 1939. Recently introduced or ot horn iso imperfectly known plants from the 
upper Gangctio plain, by M. B. Raizada. As. 0-12-0. 

•1 (6) 1939. Some Indian species of Laduea, by G. Lodynrd Stobbins. As. 0-8-0. 

•1 (7) 1910. Contributions to our knowledge of tho morphology, cytology and biology 
of Indian coniferous rusts. Part I. Ormarlium lrimalayensc Bagchee and 
Peridcrmium orientals Cooke on Pinus longifolia Roth., by K. D. Bagchee. Rs. 
1 - 6 - 0 . 

2 (I) 1940. Common grasses of tho United Provinces, by N. L. Bor. Rs. 9-14-0. 

Out of print. 

*2 (2) 1941. Thyrosladhys oliveri Gamble, by tho same author. As. 0-10-0. 

•2 (3) 1941, Hopca shingheng (Dunn) Bor, by the snmo author. As. 0-0-0. 

•2 (4) 1941. Somo now Indian flowering plants : Qlediteia assamica Bor, Gamolm 
puchiparcnsis Bor and Strobilanthes andamanenms'Bor, by tlio same author. 

As. 0-14-0. 

3 (1) 1941. Flora of tho Aka Hills, by K. Biswas. Rs. 2-2-0. 

3 (2) 1941. Somo additions to tho botany of Bihar nnd Orissa, by H. F. Mooney. 
Rs. 2-0-0. 

*3 (3) 1941. Fivo now Indian and Burmeso floworing plants ; Oeropegia borii M. B. 

Raizada, RatMnia lyrata M. B. Raizada, Neplunia rdertsonii M. B. Raizada, 
Capparis bhamoensis M. B. Raizada, and Plilogacanthus pochinii M. E. Rnlzada, 
by M. B. Raizada. As. 0-14-0. 

•3(4) 1941. Short account oftho geology and flora ofthohillzamindnrios in Kalabandi 
State, by H. F. Moonoy. As. 044-0. 

(6) 1041. New Indian and Burmeso species, by N. L. Bor. As. 0-10-0. 

(6) 1942. Robot vegetation of tho Shillong plateau — Assam by tho same Author. 
Rs. 2-2-0. 

*8 (7) 1942. Sketch of tho flora of tho Bailadila range in Bastar Stnto,by H. F. Mooney. 
Re. 2-0-0. ' 
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BOTANY SEMES-cowM. 

Other Publications. 

1023 Forest Flora of tho Andaman Inlands, by 0. E. l’nrkinson. Out of print. 

1033 Forty trees common in tndia, by R. N, Parker. Out of print. 

1028 Forest flora of the Cbnkrat a. Dobra Dun and Sahara npnr forest divisionn, U. P., by 
trpendmnnlk Knnjilal, TJiitd Edition, revised and enlarged by Baeant 2»t 
Gupta. ileprinted 1050. Rs. 4-i-Q. 

Manual* 

flB 30 Manual or Botany, by R. S, Hole. { Reprinted ), Rr, 2-0-0. 

(Publications Printed Outside India) 

1921 Indian Trees, by Sir D, Brandis, Out of print. 

UTILISATION SERIES 
Forest Bulletins ( Old Series). 

No. 

ft 100ft. Mechnnioaltests ofsomo Indian Timbers, by IV. H. Everett. Out of print. 

Indian Forest Bulletin (Xeto Series) 

3 1911. Relative strength of natuml and plantation-grown tcik in Burma, by 
R. S, Pean-on. Out of print. 

13 1913 Ligrta Protector as a possible means of preventing timber from nplilting 

while seasoning, by R. S. Pearson, Out of print. 

14 1013. Further note oil Uio roll H vn strength of natural and plantation -grown toalt 

in Burma by tho same author. Out of print, 

16 1913. Technical properties of timber with apoeial reference to Ccdreta loom wood 

while heasoning by tho same nut bor. Out of print. 

+1C 1913. Note on gumhar [Grtvlinn arbnnn, Roxb.), by A- Rodger. As. 0-3-0. 

17 1913. Note on bijn sal or vrngni ( Pleroenrpu s marsupium, Roxb.), by tho same 

author. Out of print. 

18 1913. Note on on in or saj (7’cmin'ilia tornnilota, Vf. & A.), by tho mine author# 

Out of print. 

f!0 1913. Note on berth jit or min wo ad [Ijagerslroemia Innwolaia, Wall.), by tho 
same author. An. 0-3-0. 

20 1913. Note on ruldnn (Owjrinia dnlbergiaidrs, Bintli), liy tho saino author. 

Out of print. 

21 1913. Noto on dhairra or baili (Anoqdtms Mrfalia, Wall.), liy the samo author. 

Oat of print. 

26 191 i. Resin industry in ICunwon, by E A. SmyUiiej, Out of print. 

27 1916. Note on hlaoknood (Dalb'rgia lahfalia, lto.sb.), by 13. Bcnskin. Out of 

print. 

28 1016. Nolo on dbauri (Irtgcrttroemin pan iflora, Roxb.), by tho same author. 

'Gut of print, , 

+29 1916. Nob 1 onsundi » timl>cr{/fei itirra a*»»or, Lam,), by lt.S, Penman. As. 0-8-0. 

84 1917. Note on red winders (Pteroearpus ennlnltnur, Limi.'f.), by T. A. Whitehead. 
As, 0-8-0. 
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UTILISATION* SERIES— canti/. 

Indian Portal Bulletins (New Seris) — sjnt'l. 

35 1917, Note on btbvl (Ariel's nrabiea , Willi.), by .1. D. Jlaitland Kirwan. Ovl 
of print. 

♦3b 1917. Note on holan or lumjnha timber (Dun bangs sonncratioidci Hum.) by 
- It. S Pearson. As. 0-3-0. 

5 > 137 1917. Contraction and warping which takes place in Pinns longifolia, timber 
while seasoning, b> the same author. As. 0-11*0. 

-f39 1919. Note on hilling t mW (Dipt' rocarpwi pihius, Roab.), by the same 
author. As 0 C-0. 

f40 1920. Note on pyinm i.fljh trorjmu! worn! (Lajeratro‘mi I flos-regin »e),Rctz. by 
the same author. As. 0-0-0. 

t42 1921. Note on AuWit (Adim rorJifoHu, !l rk. f.) by C. E C. Cox. As. 0-8'-0. 
•f-43 1921. Note on O'Uno leylier. Uo\b., by th* siuia author. As 0-8-0. 

fit 1921 . Note on s’l i il o- c itlaa woed (flbniboz maMori'itm), by tho same author. 
As. 0-10 0. 

f48 1922. Not" 4 on / indal or hongal (Tcrmimlia paniculata VV. A A.), by It. S. Pearson 
• As. 0-0 0. 

f49 1922. Not* on ihingan (llopen odoraln, Roxb.), by A. Rodger. As. 0-7-0. 

, f50 1922 No‘e oti ffitrjun o~ lantjin (Di[i>erucnrpus spp.), compiled! by W. A. Robert, 
son. As. 0 -4-0. 

61 1923. Investigation ot certain factors concerning the resin-tapping industry m 
Pinui longifolia. by II. ft. Champion. Oat of print. 

63 1923. Summary ot results o£ treated and untreated experimental sleepers bid 
in the various rails a> systems of India, brought up to date by R. S Pearson. 
Out of print. 

61 1923. Dry slides and ilomrs (not slides) being extracts from note on American 
logging practice, by C. C. Rogcra. Out of print. 

65 1923. Ammnl haulage, caterpillar tractors and portable sawmills, bv the same 

' author. Out of prill'. 

56 1924. Report on tho tan values of Indian myrobalans and Burma Terminals, 

• by .T. A. Pilgrim. Out of print. 

fB7 1924. Tan investigation of tho Burma hdl pine, Pinna Umsi/a lnrk and pyinlado, 

’ Xylia dolabriformi ». by the same author. At. 0-3-0. , 

f69 1925.' Summary of results of treated and untreated experimental Bleepers laid 

• in tho various railway systems of India, brought up to date, by J. H. Warr. 
R". 1-14-0. 

’ 160 1925. Noto on ain't (Artocarpus hirsitta. Lamk.), by C. C. Wilson 
As. 0-7-0. 

0* 1925. Summary of results of laboratory experiments with different wood presorv- 
V ing antiseptics, by S. Knmcsarn. Out of print. 

66 1925. Xoto on the working qualities of some common Indian limbers, by H. E. 

Kinns. Out of print. 

68 lTi7Adrou.il. , 

" f69 1927 . Mechanical and physical properties of Himalayan spruce and silver fir, 
by L N. Seaman, assisted by C. R. Rnnganathnn. Re. 1-1-0. 

1929. List of trade names of Indian timber. Revis'd as Indian For. Bee. (n.s.) 
i (7), 1938. 


71 
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UTILISATION SERIES— (craW.) 

Indian Forest Ru'l'Hns (Sew Series) — (contd.l 

72 1020. Instructions for tho operation of tho timber seasoning kilns, by S. N. 
Knpur. Out of print. 

74 3931. Summary of results at heated osporimontol sleepers laid in tho various 
railway systems of India, brought up to date, by F. J. Popham. Out of print. 

IB 1931. Preservation of Indian Limlwra — tlio open tank pioecBs, by tho somo 
author. Out of print. 

77 1932, Identification of Important Indian Bleeper woods, by K. A. Chowdluny 
Out of print. 

*81 1033. Tost mg and seotion of commercial wood preservatives, by S. Knmesam. 
As. 0-14-0. 

*84 1034. Identification of tho commercial timbers of tho Punjab, by K. A. Chow- 
dbury. Rh. 3-0-0. 

*85 1034. Record of tho results obtained with experimental treated sleepers laid in 
the Indian Railways between 1911 and 1010 by S. Kameaam. As. 0-8-0. 

90 1035. Official list of trade names of Indian timbers. Revised as Indian For 
Ike. (n.s.) i (7), 1038. 

*02 1941. Testing of packing cases for army boots nnd suggested improvements in 
tboir design, by V.D. Limtiyc. As, 0-0-0. 

03 1941. Indian timbers for tool holvo i and handles, by tho Bame autbor, Out of 
print. 

*04 1941 . Spacifioation for the inspection nnd passing of helves and hammer handles, 
by tho samo author. As. 0-4-0. 

*95 1941. St icking timber far air unasoning, by ll.A Rohumn. As. 0-34). 

*00 1941. Drying of wood fuel of Shorca roburbt (sal), Ktrymia jamboiam (jaman), 
Machitus duthfri (taula), by tho samo nntlior. As. 0-4-0. 

*97 1041, Experiments 0 n tho air-seasoning nnd notes on the passing of cal Blcoperu, 
by tho samo author. As. 0-7-0. 

*08 1941. . Indircct-hoated internal-fan fnrnaro lain (blowor-cum-fnrnaco kiln) for 
drying packing case timbers, by 3L A Itoliman (misled by Tndcr Kisben Kapur. 
As. O-o-O. 

*99 1011. Pi opart icj, preparation nnd testing of lielves and tool bandio timbers, by 
V. D. Litnayo. Ah. 0-8-0. 

§100 1041, Wrapping and picking papery from i ilia grass (ThemeJa ahtndianacca 
Ridley 8yu. Anthistrin giqantm Civ.}, by M. P. Bhnrgavit and Clmttnr 
Singh, Reprinted 1015). As. 0-0-0. 

103 1041. .Tuto cuttings for paper pulp, by SI, P. UhaTgnvn and A'N. Noyer. Out 
of print . 

*104 1942. Studies on coal-tar erwoto as n wood preservative. Port 1. — Creosote 
extracted from timbers in tsorvicc, by D. Nhniynnamurti nnd V. Itancanathan. 
As. 0-I2-0. , 

*105 1011. Variation of iho clccirical rewtonro of Indian tirabcm with moisture 
content, by R. Karaynunmurti. Afl, 0-8-0, 

108 1942. Mnnnfnt'luro of nowsprinl, cheap papers nnd boards. (Interim report on 
the investigations carried out at tho Forest Research Institute, Dolim l)nn)< 
by M. P, njiaipavn ond S. Knrior Singli ( Reprinted 1915). As, 0-12-0. 

§110 ID J2. Short note on wood preservation to r uscra in Indio t by D. Nnrayanamurti 
(Rimed 1045). Its, 1-8*0. 

MlOJTUDDun. 



k. 


-,108 

i 

UTILISATION SERIES — (eontd.) 

Indian Forcil Bulletins (Beta Series) — (concld.) 

§111 1042. Cheap a ad annpio types of tanks for tho treatment of timber by thodipping 
Bteopingor open tank process, by tho Bame author. ( Reprint 1014). As. 0-0-0. 

*112 1912. Interim report on tho manufacture of kraft paper from bamboos, by 31. P. 
Bhnigava and Cliattar Singh. Out of print. 

*113 1942. Interim report on the relation between rata of growth and strength of 
natural and plantation teak, by V. D. Limaye. As. 0-7-0. 

§114 1942. Note on the treatment of greon hdllong ( Dipterocarpus macrocarpus 
sleepers, by D. Narayanamurti. As. 0-4-0. 

§116 1942. How to distinguish between the sapwood and hoartwood of sal (Shorai) 
robusta), by K. A. Chowdhury. As. 0-4-0. 

§110 1943. Studies on adhesives Part 3. — Casein glues, by D. Noraymramiirti, V. 
Banganathan and Mohammed Ikrnm. (Reprinted 1945). As. 0-8-0. 

§117 1943. Testing of packing-cases and some suggested improvements m tho design 

of such bos.es, by V. D. Luuaj e. (Revised). As. 0-1-0. 

§118 1913. Studios in fire resist race. Part 1. — The fire resistance of some Indian 

timbers, (a) The rate of burning, by 1). Natnyannmurti and R. Gopalaolian. 
As 0-6-0. 

119 1943. Wood in mechanical and chemical engineering, by D. Xarayanamurti 
Out of print. 

§120 1945. Studies m permeability Pait 1. — A preliminary note on the permeability 

of wood nnd other materials to air, by D. Narayanamuiti and A. Pimishotham 
As. 0-6-0. 

§121 1944. Tests on the suitability of Indian -Roods for tho manufacture of textile 

and juto mill accessories Part 1. — Substitutes for persimmon and cornel for 
cotton mill shuttles, by M. A. Bohman and Clihed i Lai. As. 0-4-0. 

122 1043. Tests on the suitability of Indian woods for tho manufaotnre of textile 
and juto mill accessories. Part 2. — Care and seasoning of wood for bobbins, 
picker arms, and juto mill rollers, by M. A. Rchman. Out of print. 

§123 1944. Detailed design of timber roof trasses mado with wooden disc dowel joints, 
by V. D. Limaj e. As. 0-0-0. (Combined with Indian For. lice, (n s.) 3 (1) & 
Indian For. Leaflet 31). 

§124 1945. Indian woods for buttery separators, by 31. A. Beliman and S. 31. Ishaq. 
As. 0-12-0. 

§120 1915. Ground nut protoins in the sizing of papers, by Chattar Singh and Kartar 
Singh. As. 0-9-0. 

- *127 1942. Interim report on tho pulping qualities of crushed nnd uncrushed bamboo 
chips, by 31. P. Bhargavn and Chattar Singh. As. 0-9-0. 

*128 1942. Bcport on the discolonration of bleached bamboo and grass pulps during 
stomgo, by 3L P. Bhnrgnva and P. C. Batra. As. 0-5-0. 

*129 1946. Bamboo for pulp and paper manufacture. Parts I-I1I, by 31. P . Bhargavo. 
As. 0-9-0. 

*134 1942. Comparative study of some' Indian China clays ns paper tillers, by M. P. 
Bliargava and Chattar Smgli. As. 0.8-0. 

*137 1947. Preservative treatment of bamboos. As. 0-14-0. 

* * 

*139 1918. Durability trials on glues and plywood, toy D. Karnynnamurti and *T. N. 
Pnndo. As. 0-10*0- 
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UTILISATION SERIES — (eonkf.) 

Indian rarest Leaflets. 

2 — 4 10H. Testmg of Indian woods for ammunition boxes. Paris 1,2 nod 3, l>y V.D. 
Linnyo. ( For official irr on'y.) Out of print. 

§5 1911. Hot air kiln for seasoning hatf-wi oughts of shuttle), bobbins, halves, 

jJiehennms etc. by 5f. A. Jtchmcn. As, 0-1-0. 

JO 10 11. Soma c'cpcnmonts ou cork substitutes by D. Naraynnaimuti, J . N. Panda 
and I). 0. 15oy. As. C-0-0. 

§7 1011. New typo of veneer diying rack, by 51. A. Uchmnn and Sultan llohamni d 

(Ittprinta 1015), As. 0 0-0. 

§8 1911. Wooden poles for overhead electric transmission, by V. D. l.imnyo. 

As. 0-1-0. 

9 1912. Clmtco ll for producer gas for lorries and buses, by S. Rnmnswami. Super- 
seded by Indian For. Leaflet No. 35 Chemistry Series, 1943. 

10 J9J2. Pioliminary note on tho use of prolamine. os adhesive, by D. Naraynno- 

muili and V. Kanennatlmn. Out of print. 

11 1912. Tipcs of timber seasoning kilns suitable) for d lying Indian woods, by 

3L A. llehinan. Rcviv/l awl supcrxthd by Indian For. Lcaflrt No. 34, 1943. 

13 1912. F ifu working streKics for iconic important Indian .imbers, by V. D. Limaye. 

Snpcrsedul by Indian For. lice, (n.s.) i (1), 1910. 

14 19 12. Pielimhwiy note on the suitability of Indian woods for liattery separators 

by JT. A. Helininn and S. 51. lhlmq. Out of print. 

§15 1942. Studies on adhesives, Part 1. — Ground-nut protein adhesives for plywood 
by IJ. Narayanamurti and others. (!?<•« hed and reprinted 1944). As. 0-4-0. 

§10 1912. Studies on adhesives. Part 2— Grouml-mit protein formaldehyde disper- 

sions ns plywood adhesive, by D. Nnmyanamuiti and Kftrtnr Singh. ( Itcviscd 
and upi intrd Jill 1). An. 0-8-0. 

§17 1912. Interim report on tho suitability of somo Indian species for aircraft con. 

st motion, Miifictia species (champ), bv V. 1). Liihnyo. Out of prim. 

*21 1912. How to identify timbers. Pail I. — Hints on the identification of Indian 

timber-, by 1£. A. I’howdlniry. (Second edition). As. 0-0-0. 

21 J912. Plywood containers, by Sultan Molmmmad. Out of print. 

*25 1012, How to identify timbers, Part 2. — Timbers for helves and tool handles 
by K. A. Chow dlmiy. (Kcprinted 1915), As. 0-8-0. 

§28 1012. Rectangular Plywood Containers. As. 0-0-0. 

§29 1912. Selection and fiold testing of nireinft qunlity •jmwo and fir, by V. D. 
> Limoye. At-. 0-1-0. 

§31 1912. Wood disc dowel joints In Umber funned structures, by V. D. Limnyo 

. {lirprtnhd liili) Combined witli Indian For. Per. (n.s.) 3 (1) and For. Hull. 
123. A--.0-G0. 

§33 10 13. Retailed design of Umboi roof t rimes made with w oodou diso dow el joints 

by tlio same author. {Sujwrrdal by For. Hull. 123). As. IhO-O. 

§34 1013. T,t pcs of timlxH' seasoning kilns mutable for drying Indian w oods, by M. A, 

Itcliman (Indian Konst Leaflet No. ll r- riW). As. «t-fl 0. 

§37 1013. How to idnnttfy timbers, Part it . — ■Tittibors lor mofoi loiry bodies,. by 

K, A. Cbowdhuiy, As. O-O-O. 

' J30 1043, Bamboo pill or ointment hoses, by Sultan HoUammcdi Oulqf print f 

' » * 1 
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UTILISATION SERIES — (oontd.) 

Indian Forest Leaflets — (contd.) 

*40 1943. Studies on adhesives, Part 4. — Further note on prolftmin adhesives, by 
D. Narayanamurti and V. Ranganathan. (Reprinted 1940). As. 0-7-0. 

§41 1943. Studies on adhesives. Part 5. — A preliminary note on cold sotting urea 
formaldehyde rciin adhesives, by the same authors. (Reprinted 1945). As. 
0-4-0. 

§42 1943. Preliminary studies on improved wood, Part 1. — A study of the impregna- 

tion of nood with, resins, by D. Narayanamurti and Kartar Singh. (Reprinted 
1945). As. 0-9-0. 

§43 1943. Air condenser kiln suitable for tho seasoning of cooperage woods and 
packing case timbers, by 31. A. Rohman. As. 0-0-0. 

46 1943. Preliminary studies on improved Mood, Part 2. — Laminated wood, by D. 
Narayanamurti and Kartar Singh. Out of print. 

§4G 19 13« How to indontify timbers, Port 4. Timbors for bo-res and packing cases 
by S. S. Ghosh. (Reprinted 1945). As. 0-6-0. 

§49 1943. Interim note on inner coatings for plywood containers, by Wood Preser- 
vation Section, F.R.L As. 04-0. 

*50 1943. How to identify timbers, Part 6.— Timbers for gun and rifle ports, by 
K.A. Chowdhury and K. N. Tandon. Out of print. 

§61 1943. How to identify timbers. Port 0. — Timbers for camp furniture, by K. A. 
Choodhury. (Reprinted 1946). As. 0-0-0. 

§62 1943. Studies on adhesives. Part 0. — Preliminary note on tho use of snnn hemp 

seed proteins ns plywood adhesives, by D. Narayanamurti, V. Ranganathan 
and D. C. Roy. As. 0-4-0. 

§67 1943. Pnmaco heated vonoer drying kiln suitable lor tho seasoning of veneers 

for the manufacture of plywood, by M. A. Rchman- As. 0-G-0. 

63 1943. Studies on adhesives. Part 7. — Rape seed protein-formaldehyde dis- 
persions as plywood adhesives, by D. Narayanamurti, V. Ranganathan and 
D. C- Roy. Out of print. , 

69 1943. Studies on adhesives. Part 8. — Adhesives from oil-seed cakes and whole 

seed meals , hy V. Ranganathan and D. C. Roy. Out of print. 

§61 1945. Kiln drying schcdnlo for seasoning of veneers, by M. A. Rohman and B. M. 
Ishaq, As. 0-6-0. 

*63 1944. Studies on adhesives Part 9. — Tor-acid, formaldohydo resin adhesives, by 
D. Narayanamurti and Knrtnr Singh. (Reprinted 1040). As. 0 9-0. 

§65 1944. Conditioning chamber for plywood, by SI. A. Rohman. As. 0-6-0. 1 

66 1945. Indian u oods for pencil making, by SI. A. Rchman and S. M. Ishaq. Out 
' of print. 

§67 1944. Some ground-nut protein glno formulae and their application, by D. 
Narayanamurti. (Reprinted 1915). As. 0-4-0. 

‘ §68 1944. Noto on sap stain and ite prevention, by D. Narayanamurti nnd J. N. 
Pande. As. 0-6-0. 

§77 1945. Preliminary studies on improved wood. Part 3. — Compregnatcd wood by 
D. Narayanamurti nnd Knrtnr Singh. As. 0-9-0. 

§78 1945. Beading of aids, by M. A. Rohman and S. M. Ishaq. As. 0-6-0. 

70 1945* Laminated skis, by U. Narayanamurti and 7. Ranganathan. Out of 
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UTILISATION SERIES — (eontd.) 

Indian Forest Leaflets — (concld.) 

i 

§80 1945. Index of the Scries “ How to identify timbers ” Paits 1—0, by K. A. 
Chow dhury, S. S. Ghosh and K. N. Tandon. As. 0-0-0. 

*97 1947. Studies on adhesives Part Xll. — Preliminary note on crcsol-formaldohydo 
and oresol casein-formaldehyde adhesives for plywood, by D. Narayanamurti, 
V. Ranganathan & O. P. Agarwal. As. 0-3-0. 

*98 1948. Preliminary Studies on improved wood, Part IV. — Impregnation of wood 
w ith urea-formaldehyde resins, by D. Narayanamurti and J. George. As. 0-3-0. 

*99 1948. Studies on the storage life of adhesives Part I. — Tego-gluo film, by D. 
Narayanamurti and J. N. Pande. As. 0-8-0. 

*100 1918. Studies on adhesives Part X. — Adhesives from castor seed cake and its 
proteins, by D. Narayanamurti and G. D. Dagg. As. 0-4-0. 

*101 1948. Resistance of wood to corrosion by hot chemicals, by D. Narayanamurti 
and V. Ranganathan, As. 0-2-0. 


Indian Forest Memoirs. 


(N.B. — The part number is indicated within brackets after the volume number.) 

1 (1) 1909. Indian woods and their uses, by R. S. Troup. Out of print. 

2 (1) 1910. Prospects of the match industry in tho Indian Empire, with particulars 

of proposed match faotory sites and woods suitable for match manufacture, by 
the same author. Out of print. 

2(2) 1913. On the economia valuo of Shorea rdbusta (sal), by R. S. Pearson. 

Rs. 1-12-0. 

Forest Pamphlets ( Old Series). 

4 1909. Lao and loo cultivation by D. N. Avosia. Out of print. 

7 1009. Andaman marble-wood or zebra-wood (Diospt/ros hurzii, Hiem), by 
R. S. Troup. Out of print. 

10 1909. Burmese lesa wood (Lagcrtfrocmia tomentosa, Prcsl.) by the same author. 

Out of print. 

11 1909. Carallio, wood ( Oarallia inlegerrima, DO.), by tho same author. Out of 

print. 

12 1910. Pctrwun or trinoomali wood (Berry o ammonila, Roxb.), by tho same author. 

Out of print. 

13 1909. Burmoso in wood ( Dipteroearpus tubcrculalus, Roxb,), by tho same author. 

Out of print. ' 

14 1909. Burma padauk ( Plcrocarpus macrocarpus, Kura), by the samo author. 

Out of print. 

Forest Pamphlets ( New Scti“s). 

1940 No. 1 (Wood Preservation Series). — A short note on wood preservation for users 
in India, by D. Narayanamurti. Out of print. 

1940 No. 1. (Timber Testing Scries).— Indian substitute for Oregon pins, by V. D, 
limaye. Out of print. 1 



112 - 


UTILISATION SERIES — (con Id.) 

Indian Forest Records (Old Series), 

(N.B. — The part number 11 indicated within braelets after the lolume number.) 

1 (3) 1. 190S. Ptrro-arpus da’ jergioidei Roxl. (Andaman padaub), by B. B. Osmas- 
ton. Out of print. 

3 Present position and future prospects of the cutoh tradointo Burma, by R. S. 
Troup. Out of print. 

2 ( 2 ) 1910. Fis«ibility of .>omc Indian n nods, by tho same author, Out of print. 

3 (2) 1912. Antisoptio tro itment of timber in India with special reference to r.uinay 
sleepers, by R S. Pearson. Out of print. 

3 (3) 1912. Investigation of b imboos ns material for production of papor-pulp by 

W. Railt. Out of print. 

4 (5) 1913. Utilisation of bamboo tor tho manufacture of paper pulp, by R. S. Pearson. 

Out of print. 

6(1) 1913. Tea-boa Industry in Assam, by tho same author. Out of print. 

6y3) 1913. Investigition of savannah grasses as material for production of paper- 
• pulp, by W. Rnitt. Out of print. 

6 (7) 1910. Economic use-, of roihn grass ( Cymbopogon martini', Stapf), by R. S. 
Pearson. Out of print. 

6(3) 191". Thihi (Mclanorrhora vsitata, Wall), with special reference to tho oleo- 
rcsin obtained from it. by E. Bonsfcm and A. Rodger. Out of print. 

6 (4) 1918. Further nolo on tho antisoptio treatment of timber, recording results 
obtained from past experiments, by 11. S. Pearson. Out of print. 

6 (6) 1918. Preparation or turpentine, rosm and gum from Bosiu-Uia serrata (Roxb.),> 

gum oleo-re-m, by R. S. Pearson and Pumn Singh. Out of print. 

7 (1) 1918. Preliminary note on the seasoning of somo Indian timbers by nntural 

methods, by R. S. Pearson. Out of print. 

7 (2) 1919. Further note on thitu ( Mrianorr/ioca viilala, Wall.) with special reference 
to the olio-ream obtained from it in tho Law ksaw k and My rial States, Southern 
Shan States Forest Division, by F. A. Wright. Out of print. 

7 (6) 1919. Note on tho mechanical strength and sea. oning properties ol Shorea 

nbusla (sil) limber, by R. S. Pearson. Out of print. 

8 (1) 1921. Report on lno and shellac, by A. F. Lindsay and C. M. Harlow. Out of 

print. 

9 (1) 1922. Results of nntiseptio treatment of sleepers. Note on tlio Indian slcoper 

market, xeeoid ot durability, tests on treated sleepers and conclusions arrived 
at therefrom, by R. S. Pearson. Out of print. 

9 (5) 1922. Further experiments in tho air-seasoning of Indian timbers and general 
recommendations as to seasoning methods, by 0. V. Swcot, with a ohoptor on 
“ Damage to timber by insects, ” by C. F. C. Beeson. Out of print. 

t9 (9) 1923. Work of extraction of broad gauge sleepers from Nepal, by J. V. Collier. 
Rs. 1-11-0. 

tlO(G) 1924. 'Analysis of tho tanning properties of eortain Burma Lagerslrocmias, by 
E. Pasupatn Reported by J. A. Pilgrim. As. 0-7-0. 

1 10 (7) 1921. Interim report on the work under Projects No. 1 and No. 0, by the scotion 
of timber testing including tho' results of tho mechanical and pbyaicnLtests on 
eortain ot the commoner Indian timbers up to end of 1922, by £• N. Seaman. 
As. 0.9.0, 


a » 



UULtSATION SERIES— {coniZ.) 

Indian Forest Records { OH Series) — (contd.) 

10 (0) 1921. Tanning investigation of some Bnrmeso Ripteroairps, by «T. A. Pilgrim. 
Out of print . 

flO(lO) 1924. Mangroves of South Ton is i>rim. Being nn oocount of an investigation of 
various products of tlio littoiat forests of Southern Burma by the same author. 
As. 0-15-0. 

10(11) 1921. Burma oak and chestnut tans, by the namo ntitbor, R«. 1-1-0. 

fll (9) 1925. Summary of Invcstig.il ions on bamboos anti gtnsccs foi Paper-pulp, by 
W. ltaitt, As. 0-8-0. 

fll (10) 7925. Antiseptic treatment of Assam timbers for Railway btapor.s, by J. H. 
Warr, assisted by S. Kamosam. Ils. 1-14-0. 

flS (3) 1930. Second interim report on work under Project No. 1, by the section of 
Timber Testing including tho results of tho mechanical and physical teats on 
certain of tho commoner Indian timbers up to end of 192 1, by L. X- Seaman 
assisted by C. U. Rangnnathan. Rs. 1-12-0. ' 

|14 (1) 1920. Burma bimboo pulp survoy, by W. Rnitt. Rs. 2-10-0. 

fl7 (7) 1933. Interim report on work under Project No. 2. Rt length tests of timliora 
ill rtructiir.il "i/es, with test results up to 1932, by L. X. .Seaman. As. 0-2-0. 

*18 (10) 1033. Third interim rcpoit on Projeot No. 1. — Phjbicnl mid mechanical 
proprrtio i of woods grow n in India, by V. J). Limayo. Us. 4-4-0. 

120,(13) 1935. Results of experiments on tho l.dn-drying of wood with oronired nir, by 

' S. N. Kapur. As. 0-8-0. 

20(14) 1934. Interim report on woik under Project VUl.— Testing of Indian timbers 
for veneer and plywood, by W. Xngle. Onl of print. 

Indian Forest Records (Rein Scries) 

*1 (I) 1930. Shrinkage studies on Indian woods 1. — Effect of high temperatures on the 
shrinkage and moisture equilibrium of wood, by S. X. Knpur and Am-ul-Rch- 
man. Us. 1-8-0. 

*1 (2) 1930. Experiments on tho nir seasoning of softwood railway sleepers, by the 
same authors. Ils. 1-4-0. 

*1 (3) 1930. Resells obtained with a timber drying kiln heated directly by fumaoo 
gasas. (lleimpoi dud Besior’s double firing generator l.iin), by 8. N. Kapur. 
Out of print. 

1 (4) (Withdrawn). , 

1 (5) 1937. Second interim report on work under Project VIII (Testing of Indian 
timbers for veneers and plyw ood) by \V. Xngio. Out of print. 

1 ( 6 ) (WUMraum). 

I (7) 1938. Official list of tmdu names of Indian Timbers. (Act {serf 3rd edition). 
Out of prints 

1 (8) 1939, Air seasoning characteristics of some Indian woods (Supplement to the 
Manual on the nir seasoning of Indnn limbers), b) 8. X. Kapur nud M. A, 
Rchmnn, Out of print. 

§1A 1939, Comparative strengths of some important Indian timbers ntul their uses 

by V. T>, Limine. ( RrprinUd 1913). As. 0-12-0, 

*2-(l) *1939. Formation of piowtli lings in Indian trvei. Pari J. — (a) eJiir (Pinas 
iongifolin), (0) tulch (Acacia catechu), (r) juiwiu (Eugenia jambohna), (df) 
laurel (Tenninatia tomnitosu), (e) sal (Sl.orcn robustn). (f) srtmd (Bombas 

' taiilabancuvi), and (y) teak (Tcclotia grititdis), by K. A. Uhowdhury R«. 2-2-0. 
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OTILISATION SERIES — (conUl.) 

Mian Forest Records (Noe Series) — (contil). 

*2(2) IS 10. Formation of growth ring? in Indian trees. Part 2{a)Ohamp (iLTicAefio 
diampaca), (b) LoUo (Albiaia icbbcl), (e) sissoo' (Baibergia shsoo), id) tom 
(Cedreia loona), by the samo author. As. 0-12-0. ' 

*2(3) 1010. Formation of growth rings in Indian treos. Part 3. — A study of the effect 
of locality, by the same author. Ro. 1-0-0 

*2 (>1) 1011. Third interim report on work under Project Fill (Testing of Indian 
tirabors for a oncers and plywood). As. U-9-0. 

*2 (6) 1911. Experiment on the air seasoning Pinus longifolia (diir) sleepers in tho East 
Almorah Division, U.P , by M. A. Rolmian. Rs. 1-2-0. 

*2 (0) 1942. Thermal conducts ity of Indian timbers. Part 1.— Variation oi conducti- 
vity with density in tho air-dry condition at ordinary temperature, bv D. 
Kfamyammurti and V. Jtnngiumthan. As. 0-0-0. ’ 

2 (7) 1042. Indian for auoraft and gliders, by V. D. Limayo. Out of print. 

*2 (8) 1912, Testing and suit ability of Indian timbers for plywood tea chests, by V. D. 
Limaie and Saltan Mohammed. As. 0-0-0. 

*2 (9) 1912. Testing of .tiiiiniiuition hoses, by V. D. Limayo. ( For official use only.) 

*2 (10) 1942. Sui r v of the soi«oml variation of tho moisture content oi Indian woods 
by M. A U limm. Rs. 1-1-0. 

2 (11) 1942. Manufacture of ply* and in India, compiled by S. N. ICnpur. Out of print. 

§3 (1) 1943. Timber roof truces with solid wood disc dowel joints, by V. D. Limayo. 

(Combined w ith I ndian Tor. Leaflet No. 31 and Forest Bull. No. 123). As. 0-6-0. 

3 (2) 1043. Tnermvl cs i {activity an l other properties of sumo indigenous materials 

by D. Narayanamuiti. As. 0-0-0. 

£3 (3) 1943. Bamboo nails, theii manufacture and holding power, by V. D. Limayo 
As. 0-0-0. 

§3 (4) 1943. Testing of Inlian plywood tea chests and suggestions for establishing a 
standard typ >, by tho same author. ( Reprinted 1946). As. 0-6-0. 

§3 (5) 1941. Suitability an! election of timbers for different uses. Parts 1 and 2, by 
V. D. Limayo. As 0-12-0. 

§3 (0) 1043. Identification of Burma commercial timbore, by K. A. Chowdhmy. 
As. 0-12-0. 

§3 (7) 1943. Regional koys for the identification of important timbbra used in military 
areas of inspection, Parts I, II nml IN, by tho saiffc "author. Out of print. 

*4 (X) 1940.. Safe working stresses for Indian timbers, by V, D. Limayc. Ah, 0-6-0. 

*4 (2) 1947. Seasoning and shnnkngo of bamboo, by M. A. Rchman and S. M. Ishaq. 
Rs. 1-2-0. 

*4 (3) 1947. Some more commercial timbers of India,, by K. A. Chowdhuiy and S. S. 
Ghosh. Rs. 1-10 0. r 


» .Other Publications 

1012. Commercial guide to tho economic forest products of India, , by R. S. 
Pearson. Out of print. r > . / 

tl923. Davciopto'ml of India's forest resources. Compiled by'fho Economio 
Branch of tho Forest Research Institute, Dehra Dan, -■ Rs. 2-12-0. 

Projoot No. I, 1023. Mechanical, physical, and struoturnl properties of wood ' 
grown in India, by L. N. Seaman. Out of print. *• 
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TrmmTiON serieMm"^ 

Other Publications — contd. 

tPxojecfc No. IT, 1025. Tests of Indian timbers in structural BiVes, by tho same 
author. As. 0-8-0. 

fProjecfc No. IV, 1020. JIcchnnicnl strength, seasoning properties, treatment of, 
i nnd key to certain Indian s’ecper uoods, by R. S. Ponrson, £. N. Seaman, 
0. V. Sweet, J. II. Wnrr and H. P. Brown. As. 0-0-0. 

fProject No. V, 1824. Testing of raw materials (Paper-Pulp Section), by W. 
Raitt. As. 0-6-0. 

Project No. VII, 1920. Kiln seasoning of Indian timbers, by S. Fitzgerald and 
S. N. Kapur. Out of print. 

Project No. VIII, 1920. Testing of Indian woods for veneer nnd plywood. In- 
cluding teats on glues, by W. Naplo end Project No. o/k Mechanical Testa, by 
I/. N. Seaman. Out of print. 

1944. Common Commoreinl timbers of Tndia nnd their uses (third edition) by 
H. Trotter (obtainable from Vnsant Press, Dchra Dun). Rs. 2-8-0. 

v *1035. Rules for the grading of teak squares, by L, N. Seaman nnd V. D. Limayp 
As. 0-0-0. 

* jjCharts for tho design of timber beams, by V. D. Limayc. A«. 0-4-0. 

Wood is Oaod (Wood IVorling Series) 

§1 1939. Vencrs. by W. Nagle. As.0-4.(1. 

§2 1938. laminated avood, by tbo game author. As. 0-4-0. 

§1 1937. Wood's challenge to stool nnd concrete, by S. Knmesnm. Ab. 0-4-0. 

, 52 1937. Relative economy of wood, steel nnd eonerclo stniolnres, bv tho same 

, author. As. 0-4-0. 

53 1937. Manufacture of small dimension Btoek as a rural industry, by the same 

author. As. 0-4-0. 

■*. If 1037. Truth about dm hazard in timber Btnicturcs, by the name author. 
Ap 0-4-0. 

. §5._ .1930. Cheaper and bettor gnblo roofing with wood shingles, bv tbo samo author. 

As. 0-4-0. j. i 

50 1937. Treated timber for earthquake resistant structures, br tho same author 

As. 0-4-0. 

|fl 1937. Special factors affecting timber design, by tho same author. As. 0-4-0. 

511 1037* How t® build wooden cnrthqunko nml Btorm proof houses, by tho same 

author. As. 0-4-0, ' 

jpfi 1937. Treated timber bridges for Indian highways nnd railways, by the taste 
author Ab. 0-4-0. <■ 

§18 1937. Wood versus steel for framed buildings, by the samo author, /s. 0,1-0. 

§10 1937. HowtohuOdflro-resistnnttiinberiyniefiire, by the Rnmo author. As.O-f-0. 

,U|37^ Fire-proofing of wood, by the snub 1 author. As.,04-0. 

$21 ' --fn37. --'J rented wood for roof trasref,, by the ediac ''author. A=i 0-4 0, 

* 5 2 ?.*5 1CS7 * Treated wood for flooring, by the nauin author. As. 0-4-0. ' 

1037. Treated wood {or waifs and crilinpn, by thowmr outhor. \r, O-i-0. ’ ’ 

Miorninhm. . . - • . 
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UTILISATION SERIES— (ewieM.) 

Hanttah. ( , 

1907. Indian Forest Utilisation, by R. S. Troup- Out of print. 

1934. Manual on tho Air Seasoning of ludian Timbers, by S. N. Rapur. Out of 
print. 

*1923. Elementary Mannnl on Indian Wood Toohnology, by H. P. Brown. 
Rc. 1-0-0. 

1010. Manual of Indian Forest Utilisation, by H. Trotter (abtainabla through 
Oxford University Press, Bombay). Out of print. 

Special Lecture Note » far Indian Forest Students 
1925. Minor forest products o! India, by H. Trotter. Old of print. 

1025. Preservation of timbor, by ,T. H. Wnrr. Out of print. 

10SS. Pulp and paper making, by W.Raitt Out of print. 

tl925. Timbor strengths and timber tosting, by L. 3L Seaman. As. 0-8-0. 

1920. Timbor seasoning, by S. Fitzgerald nnd S. N. Kapur. Out of print. 
■fl92G. Sawmill, wood workshop and tool room management, by W. Naglo- 
As. 0-2-0. 

Publications printed outside India 

•j-1032. Commercial Timbers of India, by R. S. Pearson and H. P. Brown, 2 Vols. 
For forest officers Bs. 4741-0. For public sale Rs. 07-0-0. 

1922. Mnnunl of Indian Timbers, by J. S. Gamble. Out of print. 

TIMBER DEVELOPMENT BRANCH 
Indian 1'orrJt Leaflets 

19t2, Biver Training works, by ,T. 1* Harrison. {Reprinted 1945). As. 0-9-0. 
1944. Tire places, by the same author. (Reprinted 1945). As. 0-0-0. 

CHEMISTRY SERIES 
Indian Forest Bulletins {New Series) 

1011. Calorimetric tests of some Indian woods, by Puran Singh. Net reprinted. 
(Replaced by No. 79 set below). 

1911. Oil-value of Borao sandalwoods from Jladras, by Puran Singh. Out of 
print. 

1911. Chemistry and trade forms of luo, by the snmo author. Out of print. 

1912 Resin value of Podophyllum emodi and tho best season for collecting it, 
by the snmo author. Out of print. . . 1 

1913. Turpentines of Pima Ihcteyr, P. merhisii and P . excel sa, by tho same 
author. Out of print. 

\ 1916. Indian sumach (Rhus eotinus Linn.), by tho same author. Out of print. 
1910. Burma myrobiilnns or “ pangs " fruits ns a tanning material, hy tho 
eome author. Out of print. 

1932. 'Calorific values of seme Indian wood', by S. Krishna and S. Ramaswsmi. 

As. 0-12-0. ' '< 

1942. Wood Hour for dry cloclrjo colls, by S.-V. Puntambekar and S. Krishna. 
As 9-341. 
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'CHEMISTRY SERIES— (eonM.) 

' ' Indian Forest Leaflets 

■*102 1941. Active principled of Rmbelia robusta Roxb., Myrsin semi serrate Wall 

and Jf. capitcllata Wall., by S. Krishna and B. fi. Vtirmn. As. 0-3-0 

*1 1941. Synthotio tall oil, by T. 1* ( llioio and B. S. Vetroa. As. 0-2-0, 

■fI2 1942. Medicinal products from Pinus longifolia tar, by tho same authors. 

As* 0-4-0. 

fl8 1942. Some factors a fleeting tho quality of charcoal for prodnccr-gos plant, by 

S. Roniaswami (Soconil edit ion Revised). As. 0-4-0. 

fio 1942. Substitute wax lot cam.iubi, by S. V. Pimiambokar. {Revised 1945). 
As. 0-4-0. 

|20 1942. Derri* and other roionone-brinng vegetable insecticides, their oeourronce 

and possibilities of cultivation in India, by T. P. Chose. As. 0-4-0. 

t23 1012. Tamnrind seed. A valuable source of commercial pectin, by T. P. Ghost 

and S. Krishna. (Revis'd 1011). As. 0-4-0. 

128 1912. Ash content of some Indian fuol woods, by B. S. Vorma and A. 0. Bey 

(Second edition 10 13). Aa 0-4-0. 

130 1912. Formation of clinker in prodiioor-gas plant, by S. Ramnswnmi nnd A, C, 

Boy (Revised edition 1943), As. O-0-0. 

t32 1912. Indian Upob, by T. P. Chose. As. O-4-O. 

135 1943. Charcoal for producer-gas plant, by S. Rnmnnwami, A. C. Boy, and 

B. S. Vorma. (Revised 1944). As, 0-4-0. 

44 1913 Indigenous vogotnblo dyestuff i for pulp and piper, liy S. V. Puntambekar 

» and P. 0. Bairn. Out of print. 

47 1943. Tamarind seed : A new airing material for cottou yam, by S. Krishna and 

T. P. Gho«e. Out of print. 

f48 1013. Ephedra concentrate rtnd the extraction of ophcdrinc, by T. P. Chose and 

i S. Krishna. As. 0-4-0. 

fB3 1913. Indigenous charcoal kilns, by K.L. Budhiraja and A. C. Bey, (Reprinted 

1914). As. 0-9-0. ’ • ’ ’ 

154 1913. Briok-wallod charcoal kilns. (Reptlnlcd 1011). As. 0-C-0. ( 

155 1013. Metal charcoal kilns. (Reprinted 1014). As. 0-0-0. 

150 1944. Quality of charcoal produced in indigenous kilns, by A. C. Boy and B. 8 . 

Verms. As. 0-4-0. ( 

170 1044. Common lntcs-bcaring woody plauto of India, by K. >L. Budhiraja. 

An. 0-0-0. 

171 1045. Ebtoonibaspcoiraof South Indian woffles, by M.V. Edwards. Ae. 0-4-0. 

172 1914. Vegetable (aiming materials of India, Part 1. — Survey by R. L. Bodhvrar, 

A. 0. Boy nnd Jf. V, Edwards. As. 0-8-0. 

173 104G. Vegetable tanning materials of India, Part 2— Avnram (Oassiti auricula fa 

Linn.), by M. V. .Edwards. As. 0-8-0. 

174 1045. Vegetable tanning materials of India, Part 3.— Babul (AtaUa ambica .) 

Willd, liy the tmmo author. A". 0-8-0. 

175 ( 1915. Vegetable tanning materials Of India, Tart 4, — Myrobalan ( Termnalio 

chebulq Ret*.); by the same author. Aft. 0-B-0. * ’ 



118 


CHEMISTRY SERIES — (amid.) 


no 


*35 


Indian Forest Leaflets— (amid.) 

1945. Vegctablo tanning materials of India, Part G.— Black 
mollissima Wilid.), by tba same author. As. 0-84). 


wattle (Acacia 


1947. Plant and wood ashes— a potential aouroo of commeroial potash, by Mata 
Prasad and G. V, Dange (Royal Institute of Soionoo, Bombay). Rs. 1-4-0. 


Indian Forest Memoirs ' 

(N.B.— The part number is indicated within brackets after the volume number). 

1(1) 1908. Analysis of cutoh and tho preparation of puro cntcckin, by Puran Sinub. ' 
Out of print. 8 


1 (2) 1909. Manufacture of pure Bhellao, by tho same author. Out of print. ' ‘ 

3 ' 1 ) 1909. Appendix 6. Report on the bleaching of some Indian coloured woods, 
by the samo author. Out of print. 


Forest Pamphlets 

1908. Utilisation of ldmir forests in Eastern Bengal and Assam, by Pure 11 
Singh. Out of print. 


Indian Forest Records ( Old Series) ' 

1 (3) 1908. 4. Manufacture of JJgai camphor, by Puran Singh, * Out of print. 

I (4) 1900. Chemical investigation of tho constituents of Burmese varnish (Melanor- 
rhoca usitala Sap.), by the same author. 

13 W 1912. Preparation of tannin extracts with special reference to those prepared 
from tho bark of mangrovo (Iihaophoia mucronata), by tho same author. 
As. 0-7-0. i 

4 (1) 1912. Distillation and composition of turpentine oil from the chir resin and tho 
, clarification of Indian rosin, by tho same author. Out of print. ( 

G (7) 1910. Constants of Indian geranium oil (Molia), by tho same author. 

fi (8) 1017. 1. Euealyptns oil industry in the Nilgiris ; 2. Distillation of geranium oil 
in the Hilgiris ; 3. Manufacture of Wintergeen oil in India, by tho same author. 

, Out of print. ( 

t® (®) 1922. Essential oil from tho loaves of Abies windrow Spoob, by J. L. Simonson 
As. 0-2-0. 

1® (8) 1922. Oils and fats from tho seeds of Indian forest trees. Part 1-5, by M- Copal 
Rau and J. L, Simonson. Out of print. 

-9 (4) 1922, Constituents of some Indian ossontial oils. Parts 1-7, by J- L. Simonson 
and M. Gopal Rau. Out of print. 

19 (8) 1922. Constituents of somo Indian essential oils. Part 8-— Essential oil from tho 
gum-olco-resin of Boswellia serrata (Roxb.), by J. I»* Simonson. As. 0-3-0. 

f»W 1023. Constituents of sonic Indian ossontial oils, Parts 0 ana 10, by the samo 
, author. As. 0-4-0. ’ i 

110 (1) 1923. Constituents of some Indian essential oils. Part 11.— Essential oil from the 

r ’ loaves of Cuprcssus tontlosa, Don., by tho same author. As. 0-3-0. * « 

10 (2) 1924. Oils and fats from tho seeds of Indian forest plants. Part 6. — Oil from tho 
{ * seeds of Aleurites mentana Wiis., by R, N. Parker, M. Gopal Ran, W. A£ Robort- 

son and J. I,. Simonson, and Part 7.— Oil from the eccds of Salvia plebeia, R. 
.'.l " r, i 8y M. Gopal Rau and J. L. Simonsen. Out of print, , 

1*19 (4) 1023, Constituents of somo Indian essential oils, Part 2.— Essential od from the 
ole o -resin of Pinus tnerl-usi i, by tho somo author. Av. 0-2*0 . 
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CHEMISTRY SERIES— (eo/icU.) 

, Indian Forest Rvcrds ( Old Series) — (conoid.) 

(N. B. — The part number is indicated within brackets after the loluma number). 

flO (S) 1024. Constituents of somo Indian essential oils, Paifc 13.— Essential oil from a 
now species of Andropog.n occnrimg In tlie Etowah district, fay tfao same 
author. As. 0-3-0. 

fll (1) 1021. ConstitiionU of somo Indinn essential oils. Parts, 14-15, fay tho samo 
author. As, 0-3-0. 

til (5) 1025. Constituents of somo Indian es.sontinl oils, Pari 10, by M, Gopal Ran. 
As. 0-12-0. 

til ((t) 1025. Constituents of soma Indian essential oils. Part 17, by M. Gopal Rau and 
J. L. Simonson. As. 0-2-0. 

10(2) 1031. Indian Ephe Iras by S. Knalma and T.P. Chose. IK 1-14-0. 

Indian Foic.it Records — (New Series) t 

*1 (1) 1030. Minor forest products of Chakratn, Boitra Dun, Saharanx>ur and neigh- 
bouring forest divisions. Port 1. — Oil-bearing seeds, by S. Kiishna, S. V. Pun- 
tambokur and M. B. Roizndn. Rh. 1-14-0. 
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Other Publications v - 

tl032. Koto on *' Fridora " — Composition for reoonditioning abrased spike 
holes in railway sleepers, by S. Krishna and T. P. Gliose— Railway Board, 
i Technical Paper Kb. 282. As. 0-0-0. 

, , ENTOMOLOGY SERIES 
Indian Forest Bulletins ( Old Series) 

1005. “ Boc-holo ” boior of leak in Burma, by E. P. Stabbing. Out of print. 1 

1005. Quetta borer (AcolcstUcs sarla), by the samo author. Out of print. , 

1005. Chiigoza (Pinus gerardiana) balk boring beetles of Zhob, Balnohistnn, by 
the saino nuthor. Out of print. , 

• 1000. Life-history of Hojdocerambyx spint'eornis (tho Singliblium sal-borer), by 
tho samo nuthor. Out of print. 

1007. Duld fig-treo barer of Baluchistan (Batoccra tubus), by the samo author. 
Out of print. < 

1007. Some Assam sal { Shorca robusta) insect pests, by tho samo author. Out of 
print. 

v Indian Foiest Bulletins (New Series) • - 

1011. Bluo pino Tomious bark-borer (Tomicus rib Indropi, Steb.), by E. P, 
Stabbing. Out of print. 1 

1912. Bark-boring beotlo attack in tlw coniferous foiesta of tho Simla catchment 
aioa, 1907-1911, by R. S. Hole. Out of print. 

1912. Further noto on somo Casuarim insect pests or MndntB, by Y. S. Iyer. 
Out of pi int. 

1012. 'dark-eating and root-boring beetles (Cthbimta seabrutor F. and Psilopl'cra 
fastuos a F.) of babul (Acacia arabi&t). by E, 1>. Stabbing. Out of print. 

1010. Construction of ialcarcous opeitukv by LOdgicorn larvae tif the group 

4 Crramhycini (Gohopterc, Gerambycidac) by C. F. C. Beeson. As, 0-3-0. 

1027. Iloploccrambyv spin iconiis, an important pest of ?al, by D. J. Atlrin'aoii . 
As. 0-15-0. 
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ENTOMOLOGY SEMES-^emrAL) 

Indian Forest Bulletins [New Series) — {conoid.) 

fl25 1916. Insect borers of bamboos and their aontrol, by J. 0. iff. Gardner lie. 
printed 1945. As. 0-12-0. 

*138 1947. Inscot borers of nowly fcllod timber and thoi’r control. Part IhvAH 

Khan. As. 0-4-0. J 


Forest Leaflets 

1 1908 Sal bark-borer ( Sphaerotrypes siwalilensis Steb.), by E. P Stobbim? 

Out of print. 

2 1008. Teak defoliator { Hyblaeaputra, Cram.), by tho same author. Out of print. ' 

3 1008. Teak loaf ekdetoniser [Pyrausto machaeraiis, !7ik.) by the sumo author. 

Out of print. 

4 1009. Larger deodar bark-horcr [Scobjlus major, Stab.), 'by tho same author. 

Out of print. 

5 1010. “ Bluo pino ” “ Polygraphus ” bark-boror [Polygraphs major, Steb.), by 

tho samo author. Out of print. • " 

fOO 1044. Protection of timberiroa certain borers, by J. G. 3L Gardno. Oml of print. 

Indian Forest Memoirs 

(N.B .—The part number is indicated within braelets after the volume number) 

1 (1) 1008. Some undcscribed Scdlylidae of eoonomio importanoo from tho Indian 
region (1), by E. P. Stabbing. Out of print, j 

1 (2) 1009. Somo undoscribcd Scdlylidae of oconomio importance from the Indian 
region (2), by the samo author. Out of print. 

1 (3) 1010. Note on tho fao insect [Tathariia laced), its fife-history, propagation and 

oollcotion, by the samo author. Out of print. 

2 (I) 1911. Inseot pests of the Ooniferat of the Himalaya with nota3 on some insects 

predaceous and parasitic upon them, by the same author. Out of print. 

3 (1) 1016. On tho structure and biology of Tachariia lacca with observations on certain 

inseoia predaceous or parasitio upon it, "by A. D. Imms and N. C. Chatterjee. 
Out of print. 


Forest Pamphlets 
No. 

2 1908. Bark-boring beetle attack in tho ooniforous forests in tho Simla catch- 

ment area, by E. P. Stabbing. Out of print. 

16 1910. Note on the preservation of bamboos from tho attacks of the bamboo 

bcotlo or “ Shot-borer ", by tho samo author. Out of print. 

... _ Indian Forest Beeoris [Old Series) 

1 (1) 1008. Lao insect ( Tachariia lacca), its lifo-history, propagation and collection, 
by E. P. Stabbing. Out of print. 

1 (3) 1908. 2. farther note on the ehilgoza bark-boring bectlos of Zhob, by E. P. 

Stabbing andE.HE. James. Out of print. 

2 (!) 1009. Some insect pests of tho Himalayan oaks [Q Herons iilatala and Q. ineana), 

by E. P. Stabbing. Out of print. - , 
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ENTOMOLOGY SERIES-(<»nfd.) 

Indian Forest Records ( Old Series)— (contd.) 

‘ • (The part number is indicated within hfachds after the volume number). 

4 (2) 1013. ‘ Somo now and otlior species of Hymenoptcra in the collections of tho 
Zoological Branch of tho Forest Bescaroh Institute, Dolira Don, by P. 
Cameron. Out of print. 

0(1) 1017. Life-history of Diapusfurlivus, Sampson, by C.F.C. Beeson. As. O-IO-O. 

’ 7 (6) 1010. Larvae and lifo-liistories of Prionino beotles ( Golcoptcra , Cerambycidae, 
Prionini), by tho wimo author, (hit of print. 

. ’ 7 <7) 1910. Life-history of the toon shoot and fruit borer (Uypsijiyla rohista, Moore) 
with suggestions for its control, by tho samo author. Out of print. 

•J8 (3) 1021. Beo-liolo borer of teak. Preliminary note on tho ecology and economic 

' Status of JDuomitus ceramicus, Wlk. in Burma (Lopidoptora, Cossidno), by the 

same author. Bs. 3-0-0. 

9 (2) 1922. Chnlcidoidca (mainly bred at Dohra Bun, U.P. from pcBta of sal, toon, chir 
and sundri), by James Waters ton. Out of print. 

fll (4) 1925. Somo Indian Ercnlhidoe (Coleoptcra), Parts 1 — 3, by Re. Kleinoand 
others. Rs. 1-5-0. 

'fll (8) J925. Economic importance and control of tho sal heart-wood borer, by C.P.C. 
Beeson and N. O. Chattorjec. Rs. 1-4-0. , 

fl2 (2) 1925. Identification of immalnro stages of Indian Ccrambycidae I. Oerarnbycini, 

. by J. 0. M. Gardner. As. 0-8-0. , 

-f 12 (7) 1920. Descriptions of now species of Niponiidac and Oerambycidac from India, 
by tho samo author. As. 0-6-0. J 

■f 12 (8) 192G. Some Indian Clcridac (Cdleoptota) Parts 1 and 2, by J. B. Corporal and 
C. F. 0- Beeson. As. 0-5-0. 

fl2 (10) 1920. Somo Indian Coleoptcra, Parts 1 and 2, by E. Fleutinux and J, C. M. 
Gardner. As. 0-4-0. ( 

f!3 (2) 1927. Identification of immature stages of Indian Orambycidao H, and desorip- 
tions of threo Indian bcctlo larvae Cnrabidoo (Col.), by J. C. M. Gardner. 
Rs. 1-4-0. 

t * w t 

fl3 (5) 1029. Epidemic attacks by tho snl, hearts wood borer (Uoplocerambyx- epinicomis) 
in the forests of South Mandla division, C. P. by W. A. Muir. Rs. 2*10*0. 5 

fl3 (0) 1929. Somo now Indian Coleoptcin, Hemiptora nnd Thysanoptera Part 1, by R» 
ICloIno: Part 2, by A. Tliery ; Part 3, by O.C. Ollonboeh ; Part 4, by Carl J. 
DmkojandPaibG, byDudloy Moulton. Rs. 1-6-0. 

fl4 (4) 1929. Immature slagos of Indian Coleoptcra (0), byJ.C. M. Gardner. Rs. 1 1-2-0. 

fl4 (5-8)1930. Somo now Indian Coleoptcra and Hemiptera. — (5) Indian species of 
Pafcrus'Muls, and some associated beetles, by K.G. Blair. (0) Two now species 
of Coleoptcra from India, by E. Fiontinux. (7) Somo New Indian Cerambyoidae 
by J. C, M. Gardner. (8) Somo Records of Iudo-Malayan Payllidao, by F. 
Laing. Rs, 1-2-0. 

fl4 (9-10)1930. Nono Xyleborus Arton (Col. Scolytidae) aus -Indien, by Hens Eggers. 

(10) Biology of the Genus Xyleborus. witluuore new species, by C.F. C. Beeson. 
Rs. l-O'-O. ' 

fl4 (11*14)1930. Some Indian Coleoptcra .—A new genus nnd a now species of Mclasidae 
nnd a new species of Elatoridae, by E. Flcutiaux. (12) A new genus 'and two 
now spcoics Of longhorn beetles from Indin, by WE. Fisher. (13) Immature 
stages of Indian Coleoptcra (7), by J, C. M. Gardnor. (14) Threo now spcfiaJ of 
Lyoidao, by R. Kioino. Re. 1-0-0. , 
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ENTOMOLOGY SERIES — (conid.) 

Indian Forest Records [Old Series) — (eontd.) 

18(3) 1031. Immature singes of Indian Coleoptcm (8), by J. C. If. Gaidner. Rs. 1-2-0 
tlC (4) 1931. Immaturo stages of Indian Colcoptera (9). by tbc same author. Re. 1-2-0 
flC (8) 1031. New Indian Curcullonid-c (Col. ), by Sir Guy A. K. Marshall. As. 0-0-0. 

flO (0) 1931. Lifc-lnstory and control of Celostcma scalrator F. (Col. Cerambveulno), by 
C. F. C. Beeson. Rc. 1-0-0. * 

•f 18 (10) 1932. Ncu species of Ewentrns Mutant from India, by W. S. Fisher. As. 0-7-0. 

tI0 (II) 1932. Immaturo stages of Indian Colonptera (10) Anthribidae, bv J.C.M. 
Gardn'r As. 0-3-0. 

fl7 (1) 1932. Entomologu-al investigations on tbe spiko disease of sandal ( Santalvm 
' album Linn. Part I. An introductory survey of tbe problem, by C. Dover. 
As. 0-2-0. 

■j-17 (3) 1932. Immature stages of Indian Coleoptcm. (11) Plalypodidac, by J.C.JI. 
Gaidnor. As. 0-2 0. 


1 17 (0) 1933. New Cerambycidao fiom India (Olcoptcrn), by W.S. Fisher. As. 0-1-0. 

417 (81 1933. Immature staire-, of Indian Colcoptera (121 Caralndao, by J.CAI. Gardner. 
As. 0-2-0. 

tl7 (9) 1933. Entomological investigations on the spiko disease of sandal (2) Bostry- 
chidae, Platypodinc nnd Scolytidlur, by C.F.C. Beeson. As. 0-1-0. 

tl7 (10) 1933. Entomological investigations on tho spiko disease of sandal (3) Jlcmbia 
oidao (Ilomopt), by IV. D. Fnnkliouser. As 0-1-0. 

fl8 (1) 1033. Entomological investigations on the spike disease of sandal (4) Orcopida, 
(Homopt.), by V. Lallemand. As. 0-2-0. 

-fl8 (2) 1933. Entomological investigations on 'tbc spike disease of sandal (5) Brentbidac, 
nnd Lycidao (Col.), by R . Kleine. As. 0-2-0. 


fl8 (3) 1933. Entomological investigations on tho spike diseaso of sandal (6) Anthribidae 
- (Col.), by Knrl .Iordan. As. 0-3-0, 

fl8 (4) 1933. Entomological investigations on the spiko diseaso of sandal (7). The 
t Gcnns Exoccntrus (Commbyoidao), by W.S. Fisher. As. 0-2*0. 

fl8 (6) 1933. Entomological investigations on tho spiko diseaso of sandal (8) Carabidno 
, (Col-), by H.E. Andrews. As. 0-7-0. 

+18 (0), 1933. Entomological investigations on tho spike disease oi sandal (0) Nonroptcnv, 
by Nathan Banks. As. 0-2-0. 


-+I8 (8) 

► 4 

„ < * 1 

+18 (0) 

tl8 (13) 
•+W (1) 

7+19 '(2) 


1033* Entomological investigations on tho spiko discos© of sandal (10) Melasi ac. 
and Elatcridae, (Col.), hy E. Floutiaux. As. 0-5-0. 

1933. Entomological investigations on tlio spiko toense ■ of 
history nnd morphology of Sarima nigrodypeate Mel. Fnlgondae ( p ■)» 
iby N. C. Chatterjco. As. 0-12-9. - r 

1933. Immature stages of Indinn-Coleoptcra (13) Bostrychldae, y J. 
Gardner. Re. 1-0-0. 

1933 Entomological investigations on tho spike disease of sandal (12) e 
history and Morphology of Eyrybrachy) lomenlosa Pabr. Fulgondao (H p 

. by N. O. Chattcrjcc. As. 0-12-0. ,. - r. i ■ 

1933. "New Thysanoptcra from India, by Dudley Moulton. As. 0-0- 

"1933. Entomological investigations on tho spike diseaso of sandal (13) Mem* 
bracidao pnd Ccrcopidno (Ilomopt.) supplementary data, by M- 1 Uinttcrjco 
and If. Rote. As. 0-4-0. 


I 
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ENTOMOLOGY SERIES — (could.) 

Indian Forest Record* ( Old Series) — (conoid.) 

1 10 (4) 1934. Entomologioal investigations on the spiko disoaso of sandal (14) Jassidse 
(Homopi), by H.S. Pruthi. Re. 1-0-0. 

flO (6) 1934- Entomological investigations on the spiko disoaso of sandal (16) Cioindo- 
lidao (Col.), and supplementary data onNeuroptora and Elatoridao (Col.), by 
N. 0. Ghattcrjoe. As. 0-5-0. 

flO (0) 1934. ’"Entomological investigations on tho spiko discaso of sandal (16) Cocoinol 
lidao (Col.), by B. Korsohofsty. As. O-fl-O. 

flO (7) 1934. Entomologioal invostigtions on tho spiko discaso of sandal (17)iCoooinel 
llidac (Col.), supplementary data, by N.C. Ohattcrjeo and M. Boso. As. 0-5-0. 

-j-19 (7) 1934. Entomologioal invostigatios on tho spiko disease of sandal (18) Fulgoridae 
(llomopt.), by tho same author. As. 0-6-0. 

•flO (9) 1934. Entomological investigations on tho spiko diseaso of sandal (19) On the 
lifo-history and morphology of Petaloccphala nigrilinca Walk. Jassidao, 
(Homopt.), by N.C. Cliattorjeo. As. 0-12-0. 

t20 (1) 1934. Entomologioal investigations on tho spiko discaso of sandal (20) Studios on 
inscot transmission, by C. Dover and M. Appanna. Rs. 1-2-0. 

f20 (2) 1934. Immature stages of Indian Colcoptcra (14) Curoulionidao, by J. 0. M. 
Gardner. Ro. 1-8-0. 

•[20 (3) 1934. Biology of tho Mantidae (Orthopt.), by R. N. Mathur. As. 0-12-0. 

t20 (4) 1934. Entomologioal investigations on tho apiko discaso of sandal (21) Thysanop- 
tora, by T.Y. Ramakrishna Ayyar. Ab. 0-0-0. 

f20 (C) 1934. Entomological investigations on tho spiko disoaso of sandal (22) Formioidao 
(Hymen.), by Dargadas Mukorji. * As. 0-6-0. 

|20 (6) 1934. Entomological investigations on tho spiko discaso of sandal (23) Anthioidao 

by Rudolf E. Hobordoy. As. 0-7-0. 

|20 (7) 1034. Mothods of testing tho susceptibility of timbers to termite attack, by C. 
Dover and R. N. Mhtbur. As. 0-6-0. 

f20 (8) 1934. Immature stages of Indian Colooptera (15)— Scolytidao, by J.C.M. Gardnor 
As. 0-8-0. 

f20 (0) 1934. Entomologioal investigations on tho spiko discaso of sandal (24) Pontato- 
midao (Horuipt.) by N. C. Chatterjoo. As. 0-10-0. 

f20 (10) 1934. Sur Quclques longicomos des Indes (Cormbyoidao, Col.), by N. N. Plavilstsli 
kov. As. 0-3-0. 

f20 (11) 1034. Now termites from India, by Thomas E. Snyder. As. 0-9-0. 

f20 (12) 1934. Now lohnoumonidoo from India and China, by R.A. Cushman. As. 0-4-0. 

t Indian Forest Records ( New Series). 

*1 (1) 1936. Immature stages of Indian. Colcoptcra (16) Soarabacoidea by J. C. 51 
Gardner. Ro. 1-0-0. 

*1 (2) 1935. Biology of tho Psyllidno (Homopt.;, by R. N, Mathur. As. O-fe-O. 

*1 (3) 1935. Ntrao Brenthidon und Lyoidonaus Indicn, by R, Kleino. As. 0-G-0. 

*1 (4) 1936. Immature stages.of Indian Colcoptcra (17) Euenemidao by J. 0. M 
Gardner. As. 0-4-0. " . - J 

t * 

1 (5) 1035, Ncuo Atteinbidon aus Indicn (Curoulionidao, Col), by Edurd* Vos?, 
0 - 6 * 0 . . * » 

MIOPRIDDtm. 
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ENTOMOLOGY -SERIES— (ewifd.) 

Indian Forest accords (Hue Series}— (contd.) 

♦I (8) MSS. Biology o! tho Braconidao (Hyaenopt.), by O.F.O. Beeson' and S. N 
Chatterjee. Bo. 1-4-0. ' 

*1 (7) 1935, Immature stages of Indian Coleoptera (18) Brenthldaej by J.C.3)£ Gardner. 
As. 0-10-0. 

*1 (8) 1935. Biology of tho Iclmoumonldno (Hymonoptera), by C.E.C. Beeson and 8. N' 
' Chattcrjcc. As. 0-8-0. 

•1 (9) 1935. Biology of tho Tacliinidae (Diptcra), by tho same authors. As. 0 10-0. 

*1 (10) 1935. Entomologio.il investigations on tlio spiko disease of Randal (25) Lopido- 
plcra, by N. C. Chattorjoo. As. 0-8-0. 

*1 (11) 1930. Non- Indian Curoubomdao (Col.), by Sir Guy A. K. Marshall. Re. 1-0-0. 

*1 (12) 1930. Entomological investigations on tho spiko diseaso of sandal (20) Cooddao 
(Homopt.), by N. C. Chattcrjcc and T. V. Ramakrishna Ayyar. As. 0-7-0. 

1 (13) 1930. Entomological ini estigations on tho Spiko (liscaso of Sandal (27) Chiy- 
soniclidao (Col.), by N. C. Chattcrjcc and G. D. Bhasin. Bo. 1-14-0. 

*2 (1) 1930. Survey of tho damage to tcnlc timber by the bochole borer (Xyhules 
mica Wlk.), throughout tho main teak-bearing forests of Burma, (Lcpidoptorn- 
Cossidao), by D. J. Atkinson. Ba. 4-10-0. 

*2 (2) 1930. Immature stages of Indian Coleoptera (19) Anthribidao, by J. C. M. 
Gardner. As. 0-10-0. 

*2 (3) 1930. Entomological investigations on the spike diseaso of sandal (28) Cicadidao 
(Homopt.), by N. C. Chatterjee, As, 0-5-0. 

"2 (4) 103G. Noiv Indian Ccrambycidac, by J.C.M. Gardner. As. 0-7-0. 

*2 (5) 1930. Nen- Indian Tmgitidaa (Heiniptera), by C. J. Drake and ALE. Poor, 
As. O-o-O. 

*2 (6) 1930. Zivei neno CaUirrbipis mit ihren larven (Safidalidne, Col.), by Fritz van 
Emdcn. As. 0-4-0. 

*2 (7) 1936. Entomological investigations on tho spiko disoaso of sandal (29) Coreidae 
and Borj tidne (Hcmipt.) by N.C. Chattcrjcc. As. 0-8-0. 

*2 (8) 1937. Sorno new Carabidao from India by H.E. Androwos. As. 0-4-0. 

*2 (9) 1937. Immature stages of Indian Coleoptera (20), Carabidao by J.C.M. Gardner. 

Be. 1-0-0. 

*2 (10) 1937. Nouo Brcntbideu und Lycidcn aus Ihdion, by B. Kleino. As. 0-3-0. 

*2 (11)1030. Entomological investigations on tho spike disease of sandal (30) Boduviidae 
(Homopt.), by N. C. Chattcrjcc. As. 0-10-0. 

*2 (12) 1937. Biology of tlioBostfychidao (Coleopt.), by O.F. 0. Beeson and B. M. Bhatia. 
Bs. 3-1-0. 

*3 (1) 1937. Entomological investigations on the spiko disease of sandal (31) Dcrnwp- 
t6ra and Orthoptcra, by L. Cliopard and N.0. Chattcrjcc. Bo. 1-0-0. 

*3 (2) 1937. Immature stages of Indian Coleoptera, (21) deridao, by J.C.5L Gatdner- 
, i As. 0-12-0. - . • ' ' 

- - -i 

(3) 1937. Now Crossotnrsus (Platypodidae, Col.), by C.F.C. Beeson. Be. 1-14-0. 

(4) 1937 . Entomological investigations -on the spiko disoaso of sandal (32) Lygaoidao 
(Homopt.), by N.C. Chatterjee. As. 0-8-0. 


*3 

3 
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ENTOMOLOGY SERIES— («mkf.) 

Indian Forest Records (Neio Series) — (could.) 

*3 (5) 1037. Cis Latr. Et. Anatomies Nouveau-: flea Rides (Coleopterns) bv M. Tie 
Aa. 0-3-0. 

*3 (6) 1037. Immature Stages of Indian Coleoptcra (22), by ,T.O.M. Gardner. As. 
0 - 12 - 0 . 

*3 (7) 1937. Four Now Indian Iohneumonidnc, toy R.A. Cushman. As. 0-1-0. 

*3 (8) 1038. Immature stages of Indian Colcoptera (23) (Carvlndao — conld.), toy J. O. M. 
Gardner. As. 0-8-0. 

*3 (0) 1938, New- Indian Curculionidno (Oot.), toy Sir Guy A. K. Marshall. As. 0-10-0. 

,.+3 (10) 1038. Immature stages of Iudinn Lcpidoptcra (1) Lyruantriidiio, by ,T. C. M. 
Gardner. Re. 1-0-0. 

*3 (11) 1938.Entomological investigations on tho spiko disease of sandal (33) Ho'ciop era 
Ilcmipt.), by N. 0. Clmtterjeo. As. 0-8-0. 

*3 (12) 103S. Immature Stages ot Indian Coleontrrn (24) (Ciuvulionidno — eontd.), by 
J. 0. M. Gardner. Ro. 1-0-0. 

*4 (1) 1038 Guide to tho insects of Dadbrrgio sinsoo for Forest Officers toy (too Entomo- 
logical Branch. Be. 1-0-0. 

t‘l (2) 1941. Guide to tho control of termites lor Forest Officers, toy C.F.C. Beeson. 

. (Hrpinlert 1943). Ro. 1-2-0. 

• *5 (1) 1039. Biology of Cernmbyoidac (Col.), by C.P.C, Beeson and B. M, Blmtio. 
Rb. 0-12-0. 

*5 (2) 1039. Biology of Cahpepta Lraijmto Lttr. (Chrysoraolidae Col.), nn 1 llio 
possibilities a - control toy I*. F. Garthttaite. Ro 1-12-0. 

•to (3) 1939. Now species and biology of Coetnlrypzs and Thnnnurgidn (Seclyiidut, Col.) 
toy C.F.C. Beeson. As. 0-10-0. 

*[> (4) 1039. Biology of tho parasites of the teak defnlintnrn, llupoliit noe'.acralit Walk- 
(Pyralidao) and lltjhhot pucra Gram. ( IlyUaexda <•) in Burma by P. F. Gartto- 
waite and XL II. Dosai. (5) Further notes on tlio biology of parasites of t *,ik 
defoliators in Indin, toy C.F.C. Bee-on aud S. N. Clint terji; 10) Biology and mor- 
phology of Apanhhs maehaeralis WJkn. (Bmoomdae, Hymen.), toy P. N. 
Chatterjcc. Rs. 2-0-0. 

*0 (1) 1030. New Indian Cerumbyc'dno toy J. O. M. Gardner. As. 0-0-0. 

*0 (2) 1039. Some Oleridae from India, Burma nml Ceylon with descriptions of new 
spccleji and note* on others, toy J.B. Corporal. As. 0-14-0. 

6 (3) 1910. Possibilities of control of IsirtlaiHt (Lanbtna oevleata Limi.) toy indigenous 
insect pests by 0. F. O. Beeson and N. C. Chalterjce. Rs. 1-J-0. 

O 1 (4) 1010. Entomological investigations on the spike disc iso ot s,uulnl (35). Further 
studies on the spiko disease of sanrlnt, toy lino Sahib S. Hans m ami Xvengar and 
’ A. L. Griffith. Kb. 4-4-0. 

*B (5) 1040. Now Corambyoidne from India, II (Coleopte ra), by W. S. Fisher, As. 0-8-0. 

♦0 (0) 1040. Now Indian Cerambyoidno (Colooptora), by J.G.M. Gardner. . As. 0-9-0. 

0 (7) 1010. Puparia of soft'jo Indian JTnulmidni! (Uiptera), hv ttoo same author. Re, 
1 - 12-0 . ' , 

*0 (8) 1941. Immature Singed of Indian' J^upidojatcm (2) Nocluidno. Jiypsidao, toy 
tho name author. 11s. 2-4-0. *’*. , . ' , _ 

*0 (0) 1041. ImmaturoStagofloflndIanLopidopterft(3),toy’theiame author As. 0-12-0, 
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ENTOMOLOGY SERIES — (concM.) 

Indian rarest Records (Hew Scrlti) — coneld.) 

*7 (I) 1012, Biolog)- of tlio pnmsites of tho shisham defoliators in tlio Punjab plantn* 
tions, by B. N. Mathur. Rs. 2-0-0. 

*7 (2) 1012, Some Indian Oramliyciilao, by J. C. 51. Gardner. As. 0-0-0. 

*7 (3) 1012. BiolosynftliaN’octiiidiofLopidoptcra), by R.N. Mathur. IK 2-1-0. 

*7 (4) 1912. Immature Stigos of Indian Lopidoptcin (1) Z)gacnidnc, by J. C. M. 
Gardner. As. 0-7-0. 

*1 (5) 1943. List of described immature stage*? ni Indian Coleoptorn, by J.C.M. Gardner. 
Be. 1-0-0. 

*7 (0) 1018. On the phut (hfohutor-pnmsitc complex in tho biological con'rol of leak 
defoliator*, compiled by B. M. Bhatia An. 0-7-0. 

JRamtah. , 

1903. Manual of Purest Zo jlogy frr India, by E. 1*. Stabbing. Out of print. 

1911. Indinn Pore*! Insects, by E. P. Stabbing. Rs. 3-0-0. 

1011. Ecology and control of forest insect* of India and the ncigkbominp coun- 
tries, by C.P.C. Bccron. Out of print. 

Mise* llawous PuUieaihns. 

1920. Explanatory Notes nn Forest La« (Tliird P.dition). Rs. 2-2-0. 

1913. Sun eying anil Drusing Manual, by F.A. Brining and D. N. Avasia, 
Oat of print. 

-J-1014. Manual of Surveying mid Drawing, by .T. L. Harrison. Rs. 4-1-0. 

1932.- Forest Cillegc, Debra Dun. Calendar, 1931. Out of print. 

tForrot Research in India and Burma 1941-12, Part 1.— Tiro roreat Research 
Institute. Rs. l-4-O. 

JForcst Research in India and Burma 10J2-13, Part 1. — The Forest Research 
Institute. Re. 2-10-0. 

frorcst Research in India Bud Burma 19(3-11, Part 1. — Tlio Forest Research 
Institute. Be. 3-0-0. 

Forest Research in India and Burma, 1914-40, Part 1. — Tbo Forest Research 
Institute. Rs. 3-8-0. 

•Forest Research in India and Burma, 1910-40, Tart I.— -Tho Forest Research 
Institute. Rs. 3-2-0. 

•Forest Rcscaroh in India, 1915-40, Part IT, — Reports for Burma and Indian 
Provinces. Rs. 8-10-0. 

•Progress Report of tho Indinn Forest Ranger College. Dehra Dnn, for 1939-40* 
Re. 1-4-0. 

•Progress Report of tho Indian Fores! Ranger College, Delira Dim, for 1940-41. 
Ro. 1-8-0. 

Progress Report of tho Indian Tonal College for the year 1930-10. As. 0-12-0. 

Progress Report of tho Indiart Forest College, Now Forest, Dchia Dun, for the 
year 1910-41. As. 0-12-0. ‘ 

t ' 

•Quinquennial Report of tlio Indian ForcStColiego, Dehra Dnn, 1941-42 to 19 10-46. 
‘ As. 0-7-0. , ■ 

•Quinquennial Report of the Indian Forest Ranger College, Dehra, Dun, 1941-12 
to 1945-10. As. 0-14-0. 
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Miscdfoncius Publication# — (contd.) 

•Progress Report; of' the Indian Forest College, for 1946-10. Re* 1-0-0. 

♦Progress Report of tho Indian Forest College, for 1946-47. Ro. 1-4-0. 

•flOSS, Tho Forest Research Institute, Dobra Dun, Guide. As. 0-3-0. 

1911. Annual Return of Statistics relating to Forest Administration in British 
India for Lite year 1938-39 with quinquennial review ending 31st March, 1939. 
Rs. 3-0-0. 

1941. Annual Return of Statistics relating to Forest Administration in British 
India for the year 1939-10. Rs. 2-14-0. 

1918. Annual Return of Statistics relating to Forest Administration in British 
India for tlw year 1910-11. Rs. 6-0-0. 

1945. Classified List of Oflicere of tho Tndinn and Provincial Forest Scrvico and 
of the Indian Forest Engineering Scrvico in India on tho lBt July, 1914. Rs. 
12 - 10 - 0 . 

1947. , Classified List tit Officers of tho Indian and Provincial Forest Scrvico and of 
tho Indian Forest Engineering Scrvico in India on the 1st July 1915. 11s. 7-0-0. 

fl929. Malaria in foroit area, by Lt.-Col. J.A.S. Phillips. As. 0-2-0. 

•1944. Tables stowing tiro cubic contents of round and squared timber and the 
, values of tho same at various rates, arranged by L. Mercer, assisted l>y Nnnd 
Mai. (Hrjtrin'H). It". 1-14-0. 


1. Publications bearing no mirk as well as thoso bearings may bo obtained from >ho 
Manager ol Publications, Civil Lines, Delhi. 

- 2. All publications except those out ol print, aro obtainable from Messrs. Jugal 
Kisboro & Co., Agents for tho sale of Government of India Publications, Rajpur Road, 
Debra Dun. 

3. A limited stoolc of publications lor sale to visitors to tbo Forest Research Institute, 
Dehra Dun, is maintained bv tho Librarian, Central Library of pnbl.cations marked •§ & -j 

4. Purchasers not residing in Asia, Africa and Australia sbonld obtain publications 
from the High Com mssioner for India, India House, Aldwycli, London, W.G, 2, 


i 
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APPENDIX m 


-,*/ tfrmenl showing qljiccrs-in-cltarge of Branches and Bedims during the 

gear 19A7-48 


Branch 

Section 

OfTlecr-tn-charge 

Prom 

To 

lhlllll .4 

• « 

Mr. B. P. Cliengspo 

20-B-47 

30-S-47 



l)r. -K. A. Chosvdlmty 

31-847 

2-7-47 

. 


Mr. T. A. R. Bhadran .. 

3-7.47 

31-3-18 

ultur<* •• 

* m 

Dr. A. L, Griffith .. 

1-4-47 

31-12-47 



Mr. Jagrfamb'i Prowl . . 

1-1-48 

31-3-48 


r.sjicrimrntnl.. 

Mr. K. L. tablri 

1-4-47 

3I-3-4S 


Statistical 

Mr. Jn/jilamba Prasad v 

| 1-4-47 

31-3-48 


f 

Dr. A. 1* Griffith 

1-8-47 

27-10 47 

fcLiU »tu ll 

" { 

Mr. K. It. S#ir . . ■ . 

54-10-47 

31-3-18 

Bptin\ «• •• 

.. 

Dr. K. t>. Bagdtce 

1-4-47 

10-15-17 



Sir. M. It. Itnirada 

17-1247 

! 31-15-47 



Dr. K. I>. Rap lire 

1-MS 

1 31-3-48 


j 


f 1-4-47 



Sljcotysj .. 

Dr. K. P. B'lgrlico 

i 

\t-I4S 

31-3,48 

rntmn>lo?\ • * 


Mr. .7. 0, M. Gardner . . 

J-4-47 

JS-5-17 



Mr. A. 11. Khan . . 

10-C-47 

13-10-47 



Dr. K. A. Chowtlhury 

14-1047 

28-248 

■ 


Dr. K. C. Chaiicrjee 

1-3-48 ^ 

31-348 


(Systematic 

Mr. A. IK Klinn . • 

1-4-47 | 

27-047 


J.nlonjolnyj). 

Dr. ». X. Matlnir 

28-0-47 

31-348' 

Woo J Tot linolosj . . 

*• 

l)r, K. A. Chowdhury .. 

20-5-47 

31-348 

Ch^mwtrj L M.1M\ 

• • 

Dr. S. Krishna .. 

1-4-47 

0-0-47 

* 

' 

■Jlr. K. h. Railbnnr 

7-0-47 

91-348 


MJ’.P. Section. 

Mnlt.U Barthnar 

13-8-47 

(A.N.). 

31-343 

Wood Sen*oning ” . . 


. Mr. MIA* Rchman 

1-1-47 

30-1247 



Dr. & 3v* Kftpuf r ’> *• 

31-12-47 

9-248 - 



Mr. M. A.-. Rchman 

" 10-2-48 

31-248 





■ * 











129 


APPENDIX III— contd. 

Statement stowing OJicers-in-charge of Branches and Sections during the 

year 1947-48— contd. 


Branoh 

Section 

Oflicer-in-chnrgo 

From 

To 

Composite Wood and 


Dr. D. Knrajnnnnmrti .. 

20-O-47 

3 1-3- IS 

Wood Preservation. 





r 

Dr. S. JJ. Kapur 

20-5-47 

29-9-17 

Wood Working and 

1 

Mr. V. D. Limaye 

30-9-47 

29-10-47 

Timber Mechanics. 

i 

30-10-47 

31-3-48 

Dr. S. N. ICapur 


Timber Testing 

Dr. S. N. Kapur 

1-4-47 

3-4-47 



Mi. V. D. Limnyo 

4-4-47 

31-3-48 

Cellulose £ Paper . . 


S. Chatter Singh , . 

20-5-47 

0-11-47 



Mr. M. P. Bliargava . . 

10-11-47 

31-3-48 
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